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Suitable for all pressures up to 
400 Ib/in? 842°F without change of 
valve or seat. 


Small size, light weight. 
Easy to install, easy to maintain. 


Only one moving part—the valve. 


Internal parts can be renewed with- 
out removal of Trap from line. 


From 
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Works: LONDON - BRADFORD - DUMBARTON ~ HILLINGTON 








IT COSTS 100 MUCH! 


TO IGNORE MODERN BOILER FLUE 





CLEANING METHODS 
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STOP THIS WASTE AND INEFFICIENCY— WITH ‘BOLTON-GRAY’ ASH BLOWING EQUIPMENT 
(MODEL A) 
ash deposit in the furnace tubes is the cause. ash is blown clear at will, maintaining the full 


designed heating surfaces. 
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MODEL B maintains the same conditions 
in the furnace tubes as Model A _ but 
with additional application to the flame bed, 
side flues, economiser chamber and _ final 


removal of ash to settling chamber. Boilers 
reas =6fitted with Model B can remain in service 

for periods up to twelve months without 

shutdown. Please write for brochure. 


For clean air and reduced costs fit 


“BOLTON-GRAY” PATENT ASH BLOWING EQUIPMENT 
olton’s 


O fF >t OoCckK P OC RK 
BOLTON’S SUPERHEATER & PIPE WORKS LTD. STOCKPORT 








dm Bsies 





Engineering and Boiler House Review, August, 1958 


PERMUTIT 








The boilers at C.E.G.B. Marchwood Generating Station operate at 925 Ib. per sq. inch, 





and are provided with “* Deminrolit’’ treated make up feed. 


There is no split responsibility with a“*Deminrolit” Plant because The Permutit Company 


design and manufacture the Plant, also develop and manufacture their own lon Exchange fie 
Resins. This is exclusive to Permutit. 


THE PERMUTIT COMPANY LIMITED @ 


DEPT. T.H.317, PERMUTIT HOUSE, GUNNERSBURY AVENUE, LONDON, W.4 * TELEPHONE: CHISWICK 6431 
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FITTINGS, 
VALVES, 
PIPE FITTERS? 
TOOLS, 
FABRICATED 

PIPES, 


HANDRAILS, etc. 


TUBES - FITTINGS 


LONDON: 90-96 Union Street, Southwark, S.E.I...... 
"Phone: Waterloo 708! 


MANCHESTER: Poplar Works, Poplar Street, Viaduct 
Street, Manchester, II. ’Phone: East 2458-9 


GLASGOW: 48 York Street, Glasgow, C.l........ 


*Phone: Central 1053-4 
_FITTINGS + VALVES 






these heads 
Torat Hoo’ | ac 
q stage 
pumping 


in Feet 
300 
275 


A CHEAPER—SIMPLER METHOD 
OF PUMPING SMALL CAPACITIES 
AT HIGH HEADS FOR | 
BOILER FEED SERVICE ect< 


rs, hed 


RANGE for clean low-viscosity 
. TO 6 B.H.P UP TO 1770 G.P._H . . 
2 , liquids 


the outstanding advantages of 
MONOBLOC CONSTRUCTION 


* 
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SULZER 


BOILER- FEED PUMPS 


- 
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Electrically driven Sulzer Boiler Feed Pump 
Output 650,000 Ib. per hour at a pressure of 
1242 |b. per square inch. Temperature 260°F. 





one of nine units for 
MARCHWOOD POWER STATION 
of the 
CENTRAL ELECTRICITY 
GENERATING BOARD 





SULZER BROTHERS LIMITED HAVE OFFICES AT — WINTERTHUR - PARIS - NEW YORK - MADRID - CAIRO - RIO DE JANEIRO - BUENOS AIRES - KOBE - LISBON - JOHANNESBURG - MEXICO CITY 
Representatives ot -—~ @RUSSELS - MILAN - AMSTERDAM - COPENHAGEN OSLO ~ STOCKHOLM - HELSINKI ~ ATHENS - ISTANSUL - ALGIERS - HAIFA - BOMBAY - KARACHI - COLOMBO 
SINGAPORE - BANGKOK © RANGOON - SAIGON - MANILA - MONTREAL BOGOTA CARACA SANTIAGO (CHILE) LIMA = LA PAZ ~ SYDNEY - MELBOURNE - WELLINGTON - VIENNA 
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The short answer is: Consult the Wallsend Liquid Fuel Burners are serving Industry in a 


WALLSEND SLIPWAY diversity of ways. They are also installed in many famous 
AND ENGINEERING buildings—grand hotels, concert halls, public buildings of 
COMPANY LIMITED— all kinds and, as is well-known, Wallsend Fuel Burners 


are smoothly functioning in many of the famous ships 
specialists of long experience in manufacturing and 
installing every type of Liquid Fuel Burner. that sail the seas of the world. 


There’s a Wallsend Liquid Burner for EVERY Industrial Purpose. 


nl ne | 
— _ 
— 
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For the detailed answer, write to: 


THE WALLSEND SLIPWAY & ENGINEERING COMPANY LIMITED, WALLSEND-ON-TYNE. 
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HOLMES-ELEX 
ELECTRICAL 
PRECIPITATORS 


ELECTRONIC 
AIR FILTERS 
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HOLMES-SCHNEIBLE 


MULTI-WASH SYSTEM HOLMES-ROTHEMUHLE 


MULTI-CELL CYCLONE 
DUST COLLECTORS 








As specialists in all kinds of dust collection and control plant, 
we are able to recommend the most suitable equipment for 
your particular conditions. Our experience in this field is 
backed by comprehensive laboratory facilities where your 
technical problems can be thoroughly investigated. Write or 
‘phone now for Publication No. 72/13 which outlines the 
various types of plants available. 


wW:C-*HOLMES & CO°LTD 


(GAS CLEANING DIVISION) 


 TURNBRIDGE HUDDERSFIELD 





Huddersfield 5280 





Birmingham: Midland 6830. London: Victoria 9971 
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FLUIDRIVE ENGINEERING CO. LTD. 
FLUIDRIVE WORKS * WORTON ROAD + ISLEWORTH = MIDDX. 
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' SUSPENSION SYSTEMS 
‘ DEPT. J/5 VOKES GENSPRING LIMITED GUILDFORD - 
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Complete control with Pre-engineered Pipe Hanging 


Controlled support is always important — 
especially where pipes are concerned. Hap- 
hazard suspension methods are usually 
unsatisfactory and rarely safe. Pipe move- 
ments result in weight transfer giving rise 
to dangerous stresses and strains at terminal 
points and joints. Where pipelines are sub- 
jected to high temperatures, freedom from 
weight-stress is substantially minimised 
by installing the VOKES GENSPRING 
CONSTANT-SUPPORT HANGER 
(Top Right). Scientifically designed and 
constructed, light and compact, they are 
available for loads of up to 30,000 Ibs. over 
a range of movement up to 12", giving 
complet: control. 

With the weight of the pipe accurately 


balanced, costly equipment is protected, at 
all times. Where less accurate control 
of stresses is acceptable, the VOKES 
GENSPRING VARIABLE-SUPPORT 
HANGER (Bottom Right) will compensate 
for vertical movement. 

With rated loads up to 5,418 Ibs. they give 
« wide selection of support up to a maximum 
of 6° spring deflection. Quickly installed 
and easily moved to new positions, as often 
as required, they have a wide varicty of appli- 
cations. For inaccessible and awkward 
positions, such as where headroom is low, 
special adaptions are available. Send for the 
two Vokes Genspring catalogues. They will 
enable you to select the type of suspension 
best suited to solve your own piping problem. 


VOKES GENSPRING 
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of ATLAS GREESKILLA. 
This modern industrial detergent will cope with practically 
every degreasing job in engineering —ranging from plant 
in situ to machinery parts, gear wheels, bolts and nuts, etc. 
ATLAS GREESKILLA is a powder which readily dissolves 
in hot water. Although powerfully effective it is so mild 
that it will harm neither hands nor fabrics. Send now for 
descriptive literature of this truly economical degreaser. 


ANE) eum scan 





ATLAS PRESERVATIVE CO. LTD., ERITH, KENT. 


‘Phone: ERITH 2255 (3 lines) "Grams: Deoxydizer, Erith 
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Someone must take the blame though—after all, corrosion in the boilers indicates 
an expensive blunder on somebody’s part. 
How easy to have specified ‘‘Apexior’’ at the beginning. ‘‘Apexior Number 1°’ 
positively prevents corrosion in boilers and steam-raising plant , where wet temperatures 
between 175° and 1000°F. are encountered. Absolute protection is assured with a 
yearly double coating, mechanically or brush applied. This also enables easier descaling 
as scale does not accumulate so much nor adhere so firmly to Apexiorised surfaces 
For over 50 years, leading manufacturers of boilers and all steam-raising plant have 
relied on ‘‘Apexior’’ to fight their corrosion battles—why not follow their example ? 
Send for your copy of the *‘ Apexior Manual’’ 


DAMPNEY'S “APEXIOR NUMBER 1” 
A PEXIOR prevents corrosion in steam-raising plant 


But use‘ A pexior Number 3’ for cold-wet surfaces upto 125° F 














BRITISH PAINTS LIMITED © apexior pivision 


Portland Road, Newcastle upon Tyne, 2 * Crewe House, Curzon Street, London, W.1 


SYONEY ADELAIDE TORONTO OURBAN CAPE TOWN CALCUTTA * TRINIDAD ~*~ NEW YORK ARKLOW 
OUR WORLD-WIDE SERVICE 1S AT YOUR DISPOSAL FOR THE ASKING 
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Three-2 stage compressors 
each with 870 c.f.m. displace- 
ment discharging at 100 p.s.i.¢ 


Rotary Compressors 
and Vacuum Pumps 


The Hick Hargreaves Rotary Compressor is of the eccentric rotor type, with 
sliding steel blades which are prevented from making contact with the cylinder 
walls by restraining rings. High rotational speeds can thus be achieved 

without great frictional losses. Hick Hargreaves Rotary Compressors have 

many other advantages—easy and cheap installation; retention of initial high 
performance ; regular air flow and low noise level; easy maintenance due to the 
absence of moving valves, and the reduction of wear to a minimum by the 

use of roller bearings. 

\ comprehensive range of both single and two stage compressors and 

vacuum pumps is available with capacities up to 2,000 ¢.f.m. 


Hick Hargreaves 
AND COMPANY LTD - BOLTON 
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for ALL 
ENGINEERING 
SUPPLIES - 


COCKS, VALVES 

: GAUGES, ETC. 
HOp PACKINGS, JOINTINGS 
9999  BELTINGS, VEE ROPES 
> linc, OLS AND GREASES 
HOSES AND FITTINGS 


ETC. Bre. 
LARGE STOCKS m KEEN PRICES 
Write or phone 
W.H. WILLCOX & CO. LTD. 


SOUTHWARK STREET, LONDON, S.E.1 

















Bonded with appropriate 

aggregate this cement provides 

Super-duty Castable Refractory Concrete 

for service temperatures up to 1,800°C (3,300°F) 
Refractory Concrete free from tron Compounds 


& Silica is now possible for the first time. 








Regis tered Trade Mark 


A REFRACTORY CONCRETE FOR ANY PURPOSE 


SEGAR 250 


is a product of 
Lafarge Aluminous Gement Go. Ltd. 


Manufacturers of 


CIMENT 


FONDU 


Regd Trade Mark 
ALUMINOUS CEMENT 











BECAUSE 


Almost the entire Refractory field can be covered by 
Refractory Concretes based on SECAR 250 or 
CIMENT FONDU. 

SECAR 250 concretes have all the well known properties 
of Ciment Fondu concretes 


PLUS 

@ HIGH PURITY 

@ HIGH REFRACTORINESS 

@ HIGH SLAG RESISTANCE 

@ HIGH COLD STRENGTH 

© HIGH SPALLING RESISTANCE 

@ HIGH CASTING ACCURACY 

@ HIGH RESISTANCE TO CORROSIVE ATMOSPHERES 
@ NO SPECIAL PRE-FIRING PROCEDURE 


WRITE FOR BOOKLETS ‘SECAR 250° AND ‘REFRACTORY’ CONCRETE 


FARGE ALUMINOUS CEMENT CO. LTD. 73, sroox street, LonDON, W.1. TEL: MAYfair 8546 


AP/48 
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WATER TUBE 
PACKAGE BOILERS 


Two-drum water tube boiler 
delivered as a packaged unit 
complete with auxiliaries except 
feed pump and automatic control 
equipment which are supplied as 
optional extras. Superheater also 
supplied if required. Burns oils up 
to 3,500 secs. viscosity. Sizes: 
12,500; 17,500; 22,500; 27,500; 
32,500 Ib./hr. Working pressures 
up to 300 Ib. sq. in. Delivered 
ready steam-tested. 











UNIPAC 
PACKAGE BOILERS 


Sturdy packaged unit complete 
with all auxiliaries and fully 
automatic control. Single flue, 
3-pass system with induced 
draught. Oil heater fitted. Burns 
oils up to 3,500 secs. viscosity. 
Sizes: 5,500; 7,500; 10,000; 12,500; 
15,000 Ib./hr. Working pressure 
150 Ib. sq. in. Delivered ready 
steam-tested. 


JOHN 
THOMPSON 


JOHN THOMPSON LIMITED . WOLVERHAMPTON a 


Please address enquiries to THE PACKAGE BOILER DEPARTMENT. 





PB/I 
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Liquid and 
Solid Fuel 
Technologists 
Shippers and 


Distributors 
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judd Budd Limited 


9 COPTHALL AVENUE - LONDON - EC2 - Telephone: National 9131-6 | 











(Nustrated literature 
sent post free 
on request 


Characteristic advantages: 
High efficiency 
Economical fuel consumption FRASER & FRASER Ltd. 
Unusually compact in design 
Adaptable for conventional or waste fuels Bromley-by-Bow, London, E.3. 
Easy access for maintenance Telephone: ADVance 3266 (4 lines) 





Telegrams : Pressure, Easphone, London 
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| RINGELMANN No.0 | 
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CLEAN AIR ACT 1956 y 


4&5 Eliz. 2 Ch. 52 





Section 34 (2) provides:— 


“In this act ‘dark smoke’ means smoke which, if compared .... with a chart known 
.... as the Ringelmann Chart, would appear to be as dark as or darker than Shade 2 
on the chart.” 
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No. 3 RINGELMANN 
IS A FLAGRANT OFFENCE UNDER THE ACT 


We. 2 RINGELMANN OLDBURY 
FAILS TO COMPLY WITH THE ACT 


No. O RINGELMANN CHAIN GRATE STOKER 


IS ASSURED WITH THE which anticipated the Clean Air Act by 14 years 


Today more than 5,000 Oldbury Stokers are serving industry, burning 
solid fuels in the widest variety, EFFICIENTLY, SMOKELESSLY. 
Leave nothing to doubt. To comply with the Act, consult Edwin Danks 
at Oldbury or the nearest Branch Office. 


EDWIN DANKS & CO. (OLDBURY) LTD. 
OLDBURY near BIRMINGHAM ~- Tel: (Stoker Division) Brierley Hill 7731 


LONDON «-: CARDIFF - GLASGOW - LEEDS - MANCHESTER - NEWCASTLE-ON-TYNE 
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Tri-Mor Plastics & Castables 


MAKE INSTALLATION EASIER, QUICKER AND CHEAPER 


Front and side waus ot a Queen Mary boiler in Tri-Mor Hign Temperature Mouid- 
able, with MR 60 anchors. Burner quarls in Tri-Mor High Temperature Castable. 


TRI-MOR GRADES 


TRI-MOR Standard Castable 


A medium texture refractory having negligible shrinkage 
up to 1,350°C. Suitable for casting special shapes or for 
monolithic structures. Limiting service temperature 
1,350°C. 


TRI-MOR High Strength Castable 


A similar refractory to Tri-Mor Standard Castable, but 
specially developed to have very high mechanical 
strength over the lower temperature range. Maximum 
service temperature 1,250°C. 


TRI-MOR High Temperature Castable 


Suitable for face temperatures up to 1,600°C; has an 
extremely high resistance to thermal shock; used for cast 
in situ monolithic structures and for pre-cast refractory 
shapes; can be applied with a cement gun. 


TRI-MOR High Temperature Mouldable 


A plastic refractory for use up to 1,650°C: low shrinkage 
and a high resistance to spalling. Supplied mixed to the 
correct consistency for installation. 


TRI-MOR Dense “Guncrete” 


A hydraulic setting refractory with a maximum service 
temperature of 1,300°C. It has a high resistance to 
abrasion. Designed for application by cement gun, but 
can be trowelled. 


TRI-MOR Insulating Castable 


An insulating castable for maximum service temperatures 
of 1,200°C; low thermal conductivity is its main feature. 


TRI-MOR Insulating “Guncrete”’ 


Similar to Tri-Mor Insulating Castable but for applica- 
tion by cement gun. 


Full details of each grade are available on request. 


MORGAN 


efractories Ltd 





For further information please writeto: MORGAN REFRACTORICS LTD. NESTON, WIRRAL, CHESHIRE. TEL: NESTON 1406 
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Power for India’s expanding industry 





CLARKE, CHAPMAN & CO. LTD. are installing two tri-drum boiler units in 
the new factory extensions of Messrs. Gwalior Rayon Silk Manufacturing (Wvg) Ltd., 
at Birlagram, Nagda, M.P. Two identical units are also being installed in the Birla Jute 
Manufacturing Company's cement factory at Satna. These installations incorporate chain grate 
stokers for coal-firing, water-cooled front and side furnace walls, suspended arches, 
superheaters, economisers, mechanical draught plant and grit collectors. 


Evaporation : 50,000 Ibs. per hour. Steam pressure: 400 lbs. per sq. in. Steam Temperature: 770°F. 
CLARKE, CHAPMAN 
& COMPANY LIMITED 


Victoria Works * Gateshead, 8 
Co. Durham. 


GLASGOW 11/6, Hope Street, Glasgow C.2. 
MANCHESTER 8, King Street, Manchester 2. 


aiiceiiiiaeill 


LONDON Dunster House, Mark Lane, E.C.3. 4 
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CIMENT FONDU 
is the Ideal Cement for 


CHIMNEY LININGS 









— Used according to temperature conditions with | 


Refractory, Insulating or Non-Refractory aggregates. 


— Because it protects the steel, brick or concrete 
structure against attack by heat and by the acidity 
and sulphates from the combustion gases. 
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Wallasey Power Station. Ciment Fondu mortar was used 


Shell's Shelihaven Refinery, Essex. These 9 ft. diameter 
for the jointing of the interior brickwork of this chimmne 


steel stacks have been lined with Ciment Fondu insulating 
concrete 
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Battersea Power Station where chimneys have been lined 


bl. » Power sour Shi 
me bg a pe mn Table Bay Power Station, South Africa. Chimneys 


gunted with Ciment kondu mortar 


REFRACTORY CONCRETE ala The Cement for Industry 


The adaptable Refractory material made F 0 N D U 
with crushed firebrick and G|MENT FONDU (AALS 

——— ent RESISTANCE * REFRACTORINESS 
Ciment Fondu is manufactured by 


LAFARGE ALUMINOUS CEMENT COMPANY LIMITED 


73 BROOK STREET, LONDON, W.1. Telephone: MAYfair 8546 
You are iavited to write for further details and photographic examples 


FOR SPEED - STRENGTH 





AP 3 1083 
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READY FOR SERVICE- EVERYWHERE 


AT ben! mn 5 o ae 
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A Steambloc, Model 700, rated at 18,000 Ib. steam i // 
per hr. goes on board at Glasgow. It can be in service j / | \ 
within 24 hours of arrival on site, at Home or Abroad. } f \ 
i _ : 
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Fully automaticpackaged boiler | 1 ais 
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Laundry in Trinidad, Cannery in Kent, Dairy in New Ho] 





Zealand, Breweries on Thames and Tyne, distance makes 


no difference. The ‘“STEAMBLOC’ is engineered, works 















tested and delivered as a single, compact unit, complete 
with all ancillary equipment, READY FOR IMMEDIATE 
SERVICE in every industry requiring steam or hot water 
for power, processing or heating. 

Range, 1,500/18,000 Ib./steam/hr. 

Send for Publication No. 1628/3—The Steambloc Packaged Boiler 

A product of the BABCOCK & WILCOX RS ee 
Organisation — First choice in Packaged STEANBLOC 


4 Nt MBILO 
Boiler Plant. COS Ser Mh ie PaCMceD Boner 


In New Zealand for 
a Dairy at Awahuri. 


Delivery at Bombay for a Textile Mill. 


(Qp) +SPENCER-BONECOURT-CLARKSON LTD. 


Rone 28 EASTON STREET, LONDON, W.C.!. Telephone: Terminus 7466 Telegrams: Heatecon, Phone, London, 
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Lf WAS PAINTED WITH 


ADVISORY SERVICE. 
Write for free expert 
advice on your particu- 
lar rust problems, and 
for colour chart and 
leaflets, etc. 

















‘NORUSTO’ 


METAL PRESERVATIVE PAINT 


If only poor Jack had been given a coat of Norusto, 
he too could have withstood the elements. One 
look at metal surfaces treated with Norusto tells you 
just how well they do stand up to life—the damp in 
the air, the salt of the sea, the strong fumes of 
chemicals, and so on. Norusto is in various colours 
and grades, and is the answer to any metal painting 
problems. 


METAL PRESERVATIVE PAINT 








SOLIGNUM LTD., DAGENHAM DOCK, ESSEX 
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Have you taken ACTion yet? We offer priority 
to firms wishing to abolish smoke emission 
by the installation of mechanical stokers:- 


UNDERFEED * CHAIN GRATE 
“LOW RAM” 


Application can be made for a government loan 
to purchase or we can supply on rental. Most 
mechanical stoker installations will pay 
for themselves in coal saving alone within 
the first one to two years. 


sm? JAMES HODGKINSON (sairorn) LTD 


Ford Lane Works, Pendleton, Brettenham House, Lancaster Place, Strand, 
Salford 6, Lancs. Tel: Pendleton 1491 London, W.C.2. Tel: Covent Garden 2188 
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“As if Ican help it!” 


* Criticism, criticism, criticism. Can I help it if the cost of 
fuel keeps going up? So does my blood pressure. Every 
man-jack in the works is saving fuel till he bursts. I’ve 
brought in new routines, tried every conceivable thing. 
And all I get is; * Can’t we save more fuel ?” 
Well, we can’t... it just can’t be done, see?” 








GOWMTFRACTING 


Reproduced from 
a new Versil 
publication 
THERMAL 
INSULATION” 







But can’t it, Sir? Forgive us, but have you tried plugging concealed 
heat losses with better insulation ? Have you, in fact, tried 
VERSIL GLASS FIBRE? We think you'll find it makes quite a 
difference, and you might even get bouquets instead of brickbats. 


So don’t quit—just write to VERSIL Ltd., Liversedge, Yorkshire. 


What You Need | - er 


GLASS FIBRE 
INSULATION 
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“Asif Lean help it!” 


* Criticism, criticism, criticism. Can I help it if the cost of 


fuel keeps going up? So does my blood pressure. Every 
man-jack in the works is saving fuel till he bursts. I’ve 
brought in new routines, tried every conceivable thing. 
And all I get is: ‘Can't we save more fuel ?° 
Well, we can’t .. . it just can’t be done, see?” 








CGOWwTRACTENG 


Reproduced from 
a new Versil 
publication 
THERMAI 
INSULATION” 


But can’t it, Sir? Forgive us, but have you tried plugging concealed 
heat losses with better insulation ? Have you, in fact, tried 
VERSIL GLASS FIBRE? We think you'll find it makes quite a 
difference, and you might even get bouquets instead of brickbats. 


So don’t quit—just write to VERSIL Ltd., Liversedge, Yorkshire. 


What You Need I 


e THE 
GLASS FIBRE 
INSULATION 














MARSHALLS 
NOW 
ANNOUNCE 





Pere es the World’s most advanced 
PACKAGED BOILERS 


Marshalls of Gainsborough have concluded an agreement for 
manufacture in the United Kingdom of the entire range of 
Cleaver-Brooks Packaged Steam Generators. The Marshall 
built steam units will range in size from 500 to 20,500 Ibs. 
per hour, whilst hot water heaters are available 
with equivalent outputs. Further information can be 
obtained by writing to Gainsborough. 


Cleaver-Brooks Packaged Boilers 
-by Marshalis of Gainsborough 


Thermal Engineering Division, Marshall Sons & Co. Ltd., 





3, Britannia Works, Gainsborough, Lincs. Phone: Gainsborough 2301. 








CON-TEN 


constant tension 
























supports 


FOR LOADS UP TO 8 TONS 
PIPE MOVEMENTS UP TO 18” 


High-pressure steam piping is subject to wide 
variations in temperature, which produce 
considerable expansion and contraction. 
supports can absorb and compensate for this 
movement, severe stresses are set up which may 
The ** Con-Ten ” Pipe 
Support is designed to cradle any type of 


result in fracture. 


throughout the range of movement. 
is installed, with eminently satisfactory results 
stations, and oil refineries, chemical and 


industrial plants throughout the world. 


British Patent Nos 


U.S.A. Patent No. 2129320 





Leibfried Red Top Pipe Sup- 
ports for loads from 100 to 
5,000 tbs. and total travel of 3”. 


Conventional type ** Con-Ten ” 
Supports for loads up to 2 tons 
with a total vertical movement 
up to 12°. 





DNATION WORKS, 


Unless the pipe 


piping with constant tension under all conditions, 
** Con-Ten ” 
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Pail 


Duplex ** Con-Ten ” Supports for 
load of up to 8 tons with a total 
vertical movement up to 12°. 
This type is acknowledged as one 
which minimum friction 
and kinematic variation. It has 
been specially designed for any 
applications where exceptional 
accuracy is demanded. 


From graph it can be seen that 
the maximum friction is equiva- 
lent to 2.17°,, of the applied load. 


Ferrybridge 


. 


SeReeteas 


DP ommonadf 
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Power 


Station. 
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POPRVEVE END 


Central Electricity 


Generating Board, Yorkshire Division. H.P. Steam pipes 
supplied and installed by Stewarts & Lloyds Ltd. 
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DUPLEX ‘CON-TEN’ SUPPORT 


BRITISH INDUSTRIAL 


ENGINEERING COMPANY LIMITED 
HAINGE ROAD, TIVIDALE, TIPTON, STAFFS. 
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REMOTE WATER — 
LEVEL INDICATOR 


PRESSURE GAUGES 
& PRESSURE GAUGE 
CONTROL VALVES 





PARALLEL SLIDE 
VALVES 








HOPKINSONS’ VALVES 
AND BOILER MOUNTINGS 





The illustration shows an installation with many typical Hopkinson valves 
and boiler mountings 


Hopkinsons have specialised in high-pressure equipment, and have supplied 
the majority of the high pressure valves and boiler mountings to British 
power stations, as well as for many industrial plants 

Hopkinsons’ range of equipment, however, caters for all types of steam 
raising and usage. in addition to many other duties in_ industrial 
process work 
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CON-TEN 


constant tension 


supports 


FOR LOADS UP TO 8 TONS 


PIPE MOVEMENTS UP TO 18” 


High-pressure steam piping is subject to wide 


variations in temperature, which produce 


considerable expansion and contraction. 


supports can absorb and compensate for this 


movement, severe stresses are set up which may 


The ** Con-Ten ” Pipe 


result in fracture. 


Support is designed to cradle any type of 


piping with constant tension under all conditions, 
throughout the range of movement. 


is installed, with eminently satisfactory results, in power 


stations, and oil refineries, chemical and 


industrial plants throughout the world. 


British Patent N 


U.S.A. Patent N 





Leibfried Red Top Pipe Sup- 
ports for loads from 100 to 
5.000 Ibs. and total travel of 3”. 





474008 720074 720075 697987 657318 


2129320 





Conventional type ** Con-Ten “ 


Supports for loads up to 2 tons 
with a total vertical movement 
up to 12 


Unless the pipe 
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Ferrybridge **B™ Power Station. Central 





supplied and installed by Stewarts & Lioyds Led. 












Electricity 
Generating Board, Yorkshire Division. H.P. Steam pipes 
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BRITISH INDUSTRIAL 


ENGINEERING COMPANY LIMITED 
CORONATION WORKS, HAINGE ROAD, TIVIDALE, TIPTON, STAFFS. 
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REMOTE WATER — 
LEVEL INDICATOR 


PRESSURE GAUGES 
& PRESSURE GAUGE 
CONTROL VALVES 





PARALLEL SLIDE 
VALVES 








HOPKINSONS’ VALVES 
AND BOILER MOUNTINGS 


The illustration shows an installation with many typical Hopkinson valves 
and boiler mountings 


Hopkinsons have specialised in high-pressure equipment, and have supplied 
the majority of the high pressure valves and boiler mountings to British 
power stations, as well as for many industrial plants 


Hopkinsons’ range of equipment, however, caters for all types of steam 


raising and usage. in addition to many other duties in_ industrial 
process work 
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These are some of the slime-forming 


organisms which cause loss of 


efficiency and blockages 
in industrial cooling 
water systems by fouling heat- 
transfer surfaces, filters, pipes, storage 
basins and cooling towers. 
Organic growths can be controlled 
by chlorination, a simple method 
which increases efficiency and 
reduces to a minimum the 
interruption of plant operation. 
For advice on the application 
and handling of liquid chlorine and 
hypochlorites, consult: 


IMPERIAL CHEMICAL INDUSTRIES LTD., 
LONDON, S.W.1 
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THORPE MARSH 


Precipitator for world’s largest 
boiler unit to be built by 


SIMON-CARVES LTD 


Removing 12 tons 
of dust an hour 


a 
. 
& 
8 
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@ 
» 
& 
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& 
z 
At the new Thorpe Marsh power station, to be built for the Central Electricity & 
Generating Board, Simon-Carves have been entrusted with the design and & 
construction of the electro-precipitation plant which will have what is believed 
to be the heaviest duty yet proposed for precipitators on a single boiler unit & 
anywhere in the world. 
The unit will have an output of 550 MW and the boiler is expected to produce £ 
more than one and a half million cubic feet of flue gas per minute. The plant 
will remove fine dust, which would otherwise pollute the atmosphere, at a e 
LJ 
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¥ 
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rate of about 12 tons an hour. 
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‘ PREVENTING AIR POLLUTION 


MW per unit STATION Gas volume per boiler 





(cubic feet per minute) 





| 
550 THORPE MARSH | over 1,500,000 





= This table of Simon - Carves 
120 | PADIHAM ‘B' precipttators for power Stations 
120 | DRAKELOW ‘B’ ever 300,000 | of the Central Electricity Gen- 

| WILLINGTON ‘A’ 








a crating Board emphasises the 
HAMS HALL ‘C | magnitude of the Thorpe Marsh 





60 BOLD ‘B’ 
60 | ROGERSTONE 


r + 
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over 200.000 project. High average efficiency 
| on plants already tested enables 

Simon -Carves to accept this 
great responsibility with complete 
confidence 





60 CHADDERTON ‘B' 

30 FLEETWOOD over 100,000 
30 | HACKNEY ‘B’ | 
30 HUNCOAT 
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HIGH EFFICIENCY ELECTRO-PRECIPITATION BY 


Simon-Carves Ltd 


STOCKPORT, ENGLAND 





- 
SIMON 
. GROUP 


OVERSEAS COMPANIES § Simon-Carves (Africa) (Pty) Lid: Johannesburg Simon-Carves fustralia) Pty Lid: Botany, N.S.W 
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IS INVITED ON 


ASPECT OF TH 


INSULATION goon 


FUEL 


EFFICIENCY 


> 4,1) - ingle), | 
A letter to Newalls has solved insulation problems for many waTrowaL waLt 


: ; OLYMPIA 
firms over the past fifty-odd years. The same simple step might well be of Lonvon 


SEPT 24-0CT 3 1958 
STAND N®-3 Row ‘H’ 


Ground Floor. National H 
all preliminary work is undertaken free —and with no obligation whatsoever. 





similar benefit to you. 


Technical reports, estimates, performance data — 


foe = NOWALIS 


NEWALLS INSULATION CO. LTD., WASHINGTON, CO. DURHAM 
A member of the TURNER & NEWALL ORGANISATION 
Offices and Depots at LONDON, GLASGOW, MANCHESTER, NEWCASTLE UPON TYNE, BIRMINGHAM, 
LFAST, BRISTOL & CARDIFF. Agents and Vendors in most markets abroad. 
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Pretoria ‘A’ and ‘B’ Power Stations 
City Council of Pretoria South Africa 


BOILERS BY 


Yarrow & Company Limited 
Scotstoun, Glasgow, W.4 
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LA MONT BOILERS at VAUXHALL MOTORS 


HAVE A GROSS INSTALLED CAPACITY OF 


650,000,000 B.T.U’s PER HOUR 
We, 
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View on firing floor, with exterior view inset, of the new A.C. Block 
Boiler House, an integral part of the new extensions at Luton Works 


This plant, with 570,000,000 B.T.U. High Temperature Hot Water Boilers is the largest of its kind in the world. 


Other La Mont Boilers installed for Vauxhall Motors Ltd. are: 


3—50,000,000 B.T.U’s PER HOUR AT AB BOILER HOUSE, LUTON 
3—40,000,000 B.T.U’s PER HOUR AT DUNSTABLE 
!—30,000,000 B.T.U’s PER HOUR AT DUNSTABLE 


LA MONT STEAM GENERATOR LIMITED 
HEATHER PARK DRIVE, WEMBLEY, MIDDLESEX 


Telephone: WEMBLEY 882! 
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SALTER 


More power per pound 
with the new 
BTH VENTILATED MOTORS 


In terms of both £ and lb., the new BTH 
machines offer a substantial saving, horsepower 
for horsepower, over previous designs. 

Available in ventilated form, with protected and 
drip-proof enclosures, BTH Type KN-C British 
Standard Dimension motors are manufactured 
in accordance with the new BS 2960 which 
covers ratings from I to 50 h.p. with 

‘Class E’ insulation and 65°C temperature rise. 


Write for leaflet G1r4o032 


BRITISH THOMSON-HOUSTON 


THE BRITISH THOMSON-HOUSTON COMPANY LIMITED 
RUGBY ENGLAND 





an A,E.!. Company 


AS261 














easily arre 


the Government’s Clean Air Bill 
has now put dust into its correct 
perspective—it is no longer just a 
nuisance or just a problem— it is 
a DANGER to health and equip- 


ment, and it must be removed. 


I'he problem of installing new or 
replacing old dust recovery equip- 
ment is now facing many industrial 
managements. New plant can be 
very costly especially if the scheme 
is not approached properly from 


the outset. 


Thermix Industries Ltd. are 
pleased to make available their 
many years’ experience in selecting 
the most economical and technic- 
ally suitable system of dust control 
and recovery for each duty from 
their extensive range of equip- 


ment, 


Thermix House, Aingston-on-Thames, Surrey, 


——— — ious GAM 
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OF THE DUNFORD & ELLIOTT GROUP —_ 





We have recently joined the Dun- 
ford & Elliott Group and _ the 
immediate benetits to clients are 
highly competitive prices, Labora- 
tory and Test Plant Facilities and 
first-class After-Sales Service. 


The THERMIX range 
of products includes : 
. 


AIRMIX 
Wet De-duster Self-Induced 
Spray Design 
* 


TUBIX 
Multi-tubular Dust Collectors 


. 


BAG FILTERS 


CYCLONES 


DISCHARGE VALVES 


+ 


We should welcome the opportunity 
to demonstrate our test plant in which 
clients can observe the behaviour of 
their materials at pilot plant level. 


Telephone: Kingston 8916 (6 lines 
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soot blowing 


isa push-@EOQOO job 


with the CLYDE system 








UNIFIED LECTRAMEK yy 
CONTROL SYSTEM 


most efficient yet devised. 


Considerable savings in initial 





cost and valuable boiler room space 
have been achieved by this new 
system of electrical control which 
works in conjunction with the 
Clyde Lectramek Soot Blower * 

- the original blower employing a 
uni-directional motor. Control is 
exercised from a small panel which 
indicates all essential information 


to the operator. 


SHLD S 


EQUIPMENT given in our publication 
No. CBL. 1954 which will 
be supplied on application. 


CLYDE 


CLYDE BLOWERS LTD - CLYDEBANK + SCOTLAND - Tel: Clydebank 2161/4 


* Over 5,000 blowers of this type in use all over the world. 


Further information is 





AND THE CONTROL PANEL 


t 
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The very best investment for any 
firm having a boiler plant is to install 
a Green’s Economiser; in a short 
time it will save enough fuel to 
extinguish its capital cost and will 


thereafter provide a handsome 





dividend throughout its long life. 


5 
Don t « With fuel costs rising continually, 







there is no better investment. 


ef] 


know what 
to do with 
your 





money ? 








GREEN'S 
ECONOMISER 

















E. GREEN & SON LIMITED «© WAKEFIELD 


Makers of economisers for more than one hundred years 
GEISS 
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REGD TRADE MARK 


TUBE 
EXPANDERS 


FOR ALL PURPOSES 


As supplied to 





the Admiralty, Central 
Electricity Authority, 
Railways, Oil Re- 

fineries, leading Boiler 
Makers and Industrial 


users, 


LEADING TUBE EXPANDER MANUFACTURERS FOR OVER 70 YEARS 





























CHARLES WICKSTEED &€ CO. (1920) LTD. KETTERING. Tel: Kettering 3113 
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Aluminous 
DURAX No.2 


Castable refractory designed for making special 
shapes, lining furnace doors, moulding dampers, 
baffies, protecting headers, etc. Maximum service 
temperature 1300 C. (2372 F.) 


DURAX No.7 

Refractory concrete similar to Durax No. 2, but witha 
higher maximum service temperature of 1550C, 
(2822 F’.) 


DURAX No.11 

A refractory concrete for casting linings and special 
shapes. Supplied dry. Maximum service temperature 
1320°C, (2408 F.) 


DURAX No.12 

A refractory concrete for use where a lining of high 
mechanical strength is required. Maximum service 
temperature 1200°C. (2192°F.) 


DURAX No.13 

Similar properties to No. 2, but more finely ground to 
facilitate casting thinner sections. Supplied dry. 
Maximum service temperature 1300°C, (2372 F.) 


Insulating 
AMBERLITE ‘43’ GRADE 


Normal hardening insulating concrete of high insula- 
tion value and good compressive strength, for furnace 
and boiler foundations. Maximum service temperature 
870 C. (1598 F.) 


AMBERLITE ‘S43’ GRADE 

Similar to Amberlite ‘43’ Grade but with rapid harden- 
ing bond for speedy construction, possessing good 
insulating properties and high strength. Maximum 
service temperature 900 C. (1652 F.) 


AMBERLITE ‘12’ GRADE 

High temperature rapid hardening insulating concrete 
suitable for lining furnace doors, as foundation insula- 
tion in high temperature kilns and furnaces, etc. 
Maximum service temperature 1100 C, (2012 F.) 


AMBERLITE ‘V’ GRADE 

Rapid hardening insulating concrete utilising ex- 
panded Vermiculite as an aggregate. Maximum service 
temperature 1000 C. (1832 F.) Can be supplied in any 
Vermiculite/Ciment Fondu Ratio to suit individual 
requirements. 


‘GR 19’ INSULATING CONCRETE 
A general purpose insulating concrete with air setting 
properties. For use up to 1150°C, (2102°F.) 


‘GR 23’ INSULATING CONCRETE 
Similar to ‘GR 19’ but suitable for temperatures up to 
1250°C. (2282°F.) 


Basic 
PYROCRETE No.2 


Chrome-based refractory concrete for use when a slag 
resisting refractory concrete is required e.g. in water- 
tube boilers. Also suitable for making special shapes, 
Maximum service temperature 1400 C (2552’F.) 


PYROCRETE No.2A 

Chrome-magnesite based refractory concrete. For 
lining hearths of small! in-and-out re-heating furnaces, 
protecting bridge walls etc. and moulding special 
shapes. Maximum service temperature 1600 C. 
(2912 F.) 


PYROCRETE No.3 
Magnesite-chrome based refractory concrete for 
forming mechanical stoker surrounds, rotary furnaces 
melting copper etc. Maximum service temperature 
1600 C, (2912 F.) 


PYROCRETE No.4 
Magnesite based refractory concrete. For lining rotary 


and semi-rotary furnaces melting lead. Maximum 
service temperature 1600 C. (2912°F.) 





Technical advice and 


istastit't! GENERAL REFRACTORIES LTD / 
tion and application of 4 


refractories are avail- 


able on request GENEFAX HOUSE - SHEFFIELD 10 - Telephone: SHEFFIELD 31115 
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The burning question of today is fuel, and how to use 
it to obtain the maximum output for the minimum 
outlay. 

The development of the Diesel engine, the oil powered 
turbine and the increasing use of oil-fired furnaces, 
have raised many new problems of supply. 

Our fleet of modern ships, barges and road vehicles 
ensure regular and prompt supplies, while our staff are 


ready to assist customers in achieving maximum fuel 
efficiency. 


OIL COAL 


BY ROAD. RAIL & WATER 


Our Technical Advisory Staff are 
available for consultation on all 
problems concerning the most effective 
use of these fuels and in compliance 
with the Clean Air Act 1956. 










CORY BUILDINGS, FENCHURCH STREET, 
LONDON, E.C.3. Telephone : ROYal 2500 


















IF STEAM PROBLEMS are getting too hot, sit and reflect. 
How far are your troubles due to steam starvation ? 

It is still regrettably common practice to generate sufficient 
steam for the planned purpose but to lose up to a tenth of its 
heat value in transmission. 

The wrong sort of heat is thus created between boilerhouse 
staff (who claim they’re giving what’s asked for) and the process 
people (who complain that they aren’t getting it). 

Fuel is wasted, quality threatened, production reduced and 
a poor time had by all. 

By all, that is, who haven’t read our Information Sheet ‘‘Steam 
Distribution.” 

This maintains that it’s no earthly use having highly 
efficient steam-raising plant and steam-using plant if the 
link between them is faulty. It tells how to remedy common 
distribution faults, and uses the kind of data and 
pictures that busy engineers appreciate. 


Sooner or later you’re going to ask for a copy. Why 
not now, when the problem is in your mind and the 
answers are so readily available ? 


Spirax-Sarco Ltd 


Please send... copies of Information Sheet No. 16 “ Steam Distribution” 


NAME 
ADDRESS 


EB858 


Spirax-Sarco Ltd. Cheltenham, Glos. Phone: Cheltenham 5175-76 London: 28 Victoria Street, SW1 Abbey 6101-3832 
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see eee Don’t let the Clean Air Act outlaw you with smoke like this! 
‘ie we ee 8 8 a: One thing is certain—with Ruston Horizontal Thermax 
Se a oe a boiler plant you are truly in the clear! . 
: a a | a Clean Air and steam raising efficiency go together | ae caning 1 
ne we with Ruston Thermax boilers —boilers which radically "Fue. 
EFFICIENCY 
cut fuel costs and quickly recover capital outlay. EXHIBITION 
Rustons came first with the three-pass wet back ouvenea 
boiler—and still do! SEPT 94-063 1958 
STAND NO. 4H. 


THE MOST EFFICIENT SHELL-TYPE BOILER ON THE MARKET 


HORIZONTAL ' 
THERMAX BOILERS 


evaporations up to 17,500 ib. per hour, 


biew 
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Write for illustrated catalogue, publication 8808X. 
RUSTON & HORNSBY LTD: LINCOLN ENGLAND 
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fifteen 


months 


without 
blow 


ravehuee 


Zerox (35% hydrazine solution) has been used since 
July 1954 for treating the boiler feed water in Unit 6 
at Dunston Power Station, C.E.G.B. (N.E. Division). 
On llth March, 1958, Unit 6 was taken out of com- 
mission for overhaul having run continuously since 
26th November, 1956. During this period—a total in 
excess of 15 months’ operation-no blow down was 
required at all. Because of the excellent results ob- 
tained with Zerox on Unit 6, Unit 5 boiler was also 
put on to this form of treatment. 


This genuine, untouched photograph shows the 
interior of the boiler drum after being opened up. The 
cleanliness of the drum interior after such protracted 
duty is quite remarkable. The deposit in the drum 
was only 10 oz., black in colour and composed mainly 
of magnetite and copper oxide. 


From this factual case history, the advantages of 
Zerox are clearly established. Whiffens, who are the 
sole manufacturers of Zerox, will be happy to provide 
any technical information or advice you may require 
concerning its properties, its economies, its perfor- 
mance and its application. Write for Leaflet No. H/H/2 


ZEROX 
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If you are interested in 
Zerox and the treatment of 
boiler feed water, you will 
be interested also in the 
proceedings of the 
International Conference on 
Hydrazine and Water 
Treatment held at 
Bournemouth in May 1957. 
The fully bound book of 
the Conference is available 
from the organisers, 
Whiffens, price one guinea, 
plus 2s. 6d. postage and 
packing (in the U.K.) 


WHIFFENS 


A member of the Fisons 
Group of Companies 


chemicals for industry 


Whifee & Sons Ltd., Fison House, 
95 Wigmore Street, London, W.1 

Telephone: WELbeck 5500 

Telegrams: Whiffen Wesdo London 
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The 1.P.-L.P. line 
the first 2OO MW for Canada 
There are four of these 200 MW cross compound nears completion oe : © 
turbo-generators to be supplied to Canada for 
installation in the Hydro Electric Power ' ° 


Commission of Ontario, Richard L. Hearn m 
generating station at Toronto. The first of P RSORS 
these four machines is now nearing completion. /. ‘ 


They will be part of the largest power station in 





the world to install all Parsons turbo-generators— 


a total of four 100 MW sets and these four TURBO-GENERATORS 


200 MW sets. 





...asS preparations go ahead to build the first 300 MW 





Two 300 MW cross compound turbo-generators 
have been ordered by The Hydro Electric Power 
Commission of Ontario for a new power station to 
be built at Lakeview, near Toronto. These are the 
largest machines to be ordered by Canada and they 
will operate with steam at 2,350 |b/in’ pressure 
1,000°F temperature and reheat to 1,000°F. 





Cc. A. PARSONS & COMPAMVYV LIMITED - HEATON WORKS - NEWCASTLE UPON TYNE 6 





os 


ou 


P 


SEK 


pues 
RGIRCCHIRG UR 


C BOILER HOUSE REVIEW 








’ 
THE OLDEST ESTABLISHED STEAM ENGINEERING PUBLICATION 
od 
AUGUST 1|958 
e * 
VOLUME 73, No. 8 Principal ‘5 ontenls 
Page 
EDITORIAL NOTE se ie — me as uae = in os ae 
POINTS AND POINTERS aoe oa or pas re wi “ - 
FLOW OF STEAM’WATER MIXTURES THROUGH SHARP-EDGE ORIFICES cae... 
200-MW TURBO-ALTERNATOR SETS FOR CANADA —- wick ‘ion joa’: 
af A MECHANISED COAL DEPOT ae vit o aS rte oe —— 
BRITISH COAL UTILISATION RESEARCH ASSOCIATION ... ea ne us an 
. AMERICAN EQUIPMENT FOR COAL SAMPLING ... os nee icin as ae 


NEW SWEDISH PLANT FOR POWER GENERATION AND DISTRICT HEATING 265 


RECENT EQUIPMENT AND ACCESSORIES <a ns id oe i. on 
OVERSEAS STEAM ENGINEERING PRACTICE sen os dia sia at 
LATEST POWER PLANT PATENTS ... ae ea ee a ses a ee 
NOTES—PERSONAL AND INDUSTRIAL oe eae ‘ik “ ons a 


The Editor will be glad to receive and consider original 
contributions, correspondence, etc., of a suitable nature 
for publication. Stamped and addressed envelopes should be 


a 


enclosed for the return of any matter considered unsuitable 


Published monthly by 
ENGINEERING REVIEW PUBLISHING CO. LTD. 
19-20, NOEL STREET, LONDON, W.I 


Annual Subscription Rate, 40s., including postage. 


Telephone Telegrams 
Gerrard 8811 ** Farsighted, Wesdo London ”’ 














ABCOCK & WILCOX Ltd. are proud to have had an 

important part in the equipment of the new Colvilles 
£20,000,000 coke oven, blast furnace and steelmaking 
plant at Ravenscraig, Motherwell, Scotland. 

They share a mutual interest in this great plant, as they 
are themselves considerable users of Colvilles steel for the 
manufacture of high-pressure boiler drums, and pressure 
vessels for the oil and chemical industries. 

At the new Ravenscraig works, four Babcock Bi-drum 
boilers, each with an evaporation of 125,000 lb. steam/hr. 
M.C.LR., at 425 lb./sq. in. and 820°F., supply high-pressure 
steam for electrical power generation and for the operation 
of turbo-blowers serving the blast furnaces. Provision is 
also made to supply steam for process purposes. The main 
fuel for the boilers is blast-furnace gas with a G.C.V. of 
approximately 98 B.Th.U/cu. ft., ata pressure of 10 in. w.g. 
Oil burners are also provided for auxiliary or alternative 
oil-firing and provision has been made for possible future 
stoker-firing to use coke-breeze from the works coke-ovens. 


BABCOCK 


STEAM-RAISING PLANT 


Sectional arrangement of one of the 
125,000 ib. / hr. Babcock Bi-drum 
boilers at the Ravenscraig works. 


We are exhibiting at the 


| FUEL EFFICIENCY 
| EXHIBITION 


NATIONAL HALL . OLYMPIA 


APRIL 17-OCT 15 


The contract placed with Babcock & Wilcox Ltd. by 
The General Electric Company Limited, main contractors 
for the electrical power plant, covered also the supply of 
much of the auxiliary plant including the oil-firing install- 
ation, oil piping, high-pressure pipework and valves in the 
boiler-house — including piping to turbo-alternators and 
turbo-blowers—Bailey automatic boiler control equipment, 
oil storage and service tanks and steel self-supporting 
chimneys—a good example of the comprehensive service 
offered by Babcock & Wilcox Ltd. to industrial steam-users. 
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VOLUME 73 No. 8 
NUCLEAR POWER PROBLEMS 


NTIL a month ago, Great Britain could rightfully claim to be the only country that had adopted a programme 
of development of nuclear power generation that was designed solely for industrial purposes. Further- 
more, a good deal of what has been said and written about British progress in developing the technique 

has, perhaps, led to the creation of the popular impression that, so far, everything has resulted in unqualified 
success. Much of this popular impression has no doubt, been based mainly upon the successful operation of 
Calder Hall ** A '’—the first call upon which is for plutonium, with the production of electricity as a by-product. 
But nevertheless, the rapid progress made in both design and constructional work on plant for the first four 
purely commercial nuclear power stations calls for much credit upon all personnel concerned. 

It was hoped that these stations would be successful in operation in accordance with their individual 
schedules; and that apart from ordinary problems likely to be encountered, and assuming that no other factors 
would have to be considered, success would continue uninterruptedly. Unfortunately, the problem is not 
quite so simple as that, as one complication has been introduced in the statement made recently by the Minister 
of Defence that ‘‘ to provide insurance against defence needs, certain of the civil nuciear power reactors now 
in the early construction or design stage are being modified so that the plutonium produced as a by-product 
is suitable for use, if the need arises, for military purposes.’’ It is understood that a start has already been made 
on adapting the design of the fuel charging and discharging equipment for the reactors under construction at 
Hinkley Point. Hunterston is also to be used for this purpose, though very little amendment in design is 
necessary in this case. But at the first two stations in the programme—Berkeley and Bradwell—constructional 
work has progressed too far for any alteration to be made. Thus it seems that these will remain as the only 
two entirely civil nuclear power stations in the country. 

There is no reason to doubt that so important a decision is a political one which is dictated by the national 
interest; and it may be likely to result in unwarranted repercussions on the development of nuclear power 
ona purely commercial basis. However, the decision must be accepted, although it is perhaps unfortunate 
for several reasons. It is generally concluded that the change would result in higher cost of the electricity 
produced at these stations, because it reduces the ‘‘ burn-up'’ period of the uranium fuel elements, when 
hitherto the aim has been to extend that period and thus obtain the maximum output from the fuel. What 
the extra cost would be is not exactly known; but in an adjournment debate in the House of Commons a week or 
two ago, the Parliamentary Secretary to the Ministry of Power (Sir lan Horobin) said that the cost of the modi- 
fications was unlikely to exceed | per cent. of the cost of the stations concerned. Since this cost would be 
borne by the Government, it would not affect the cost of the civil nuclear programme. The additional operating 
cost that would be incurred by the electricity authorities if the facilities were used would be small, and would 
also be borne by the Government. Sir lan Horobin further emphasised the fact that he would be sorry if the 
idea gained ground that they were making fundamental changes in the reactors concerned, which would make 
them hybrids and that their operation would not remain a perfectly genuine and economic method of producing 
electricity. 

In any case the whole requirement must be regarded as one of necessity—even if that necessity is an 
evil one—and one which may cause the loss of a considerable amount of valuable technical experience for 
engineers and scientists in the operation of nuclear power plants under conditions of commercial loading, and 
where their main task would be to pursue an intensive research and development programme aimed at reducing 
both capital and operating costs of the gas-cooled graphite-moderated reactor. Against this, the Minister of 
Power has pointed out that no delay is expected in the completion of the nuclear stations already under 
construction, of which, and as we have already mentioned, Berkeley and Bradwell escape the new policy. 
The whole requirement is both complex and urgent, and the decision taken—unfortunate as it may be in affecting 
the original nuclear power programme—is surely one that will result in the demands in question being met 
should the necessity arise), more rapidly and less costly than would be the case if new plants, expressly 
designed for the purpose, were decided upon. 
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BRITISH It is refreshing to learn that British 
INDUSTRY industry has taken a lead in order to 
AND EUROPEAN promote trade in Western Europe by 
TRADE founding a permanent organisation 


to look after its interests. Known as 
** The Britain in Europe Committee ” (incorporated as a 
company limited by guarantee), a group of leading 
figures from all sides of industry, finance and commerce 
have come together ‘“‘to stimulate interest in Britain’s 
participation in the proposed European Free Trade 
Area.”” We understand that the main function of the 
committee will be to undertake or sponsor original 
research on European economic integration and to make 
known its results. It appears that they will also provide 
specialised information and documentation as well as 
initiating or supporting courses, lectures and meetings. 
Their basic objective as stated in their terms of reference, 
is ‘to promote an understanding in industry in general 
of the issues likely to arise from British participation 
in the European Free Trade Area and to link this under- 
standing with the initiatives in the political sphere 
necessary to secure ratification of the appropriate Treaty 
of Convention.” The chairman of the Britain in Europe 
Committee is Sir David Kelly. The chairman of the 
executive committee is Mr. Lawrence Robson, chairman 
of Associated British Engineering and the vice-chairman 
is Mr. Ernest Jones, the president of the National Union 
of Mineworkers. The engineering and metal industries’ 
representation numbers 15 out of 32 representatives of 
manufacturing companies (the membership, including 
trade associations and trade unions, totals 56). It suggests 
that for many of the leaders in the industry the free trade 
area is an opportunity they do not wish to miss. 


ANGLO- A White Paper (Cmnd. 470, price 6d.) 
AMERICAN has been presented to Parliament 
AGREEMENT detailing the agreement reached be- 
ON ATOMIC tween the governments of the U.K. 
ENERGY and the U.S.A. on co-operation in 


the military use of atomic energy. 
Generally, the agreement provides (but not unreservedly) 
for exchanges of information, materials and equipment. 
With regard to information, the terms cover the planning 
of defence, training, evaluation of the abilities of potential 
enemies, development of ‘‘ delivery systems compatible 
with the atomic weapons they carry,” research on military 
reactors, and matters of weapon design and “‘ fabrication.” 
The government of the U.S.A. also undertakes to sell 
“‘one complete submarine nuclear propulsion plant 
with such spare parts therefore as may be agreed.” 
Reactor cores or fuel elements for replacements will be 
supplied for ten years from the coming into force of the 
agreement, as will also quantities of uranium enriched in 
U**, However, atomic weapons (not the transporting 
or propulsive means) are specifically excluded. The 
terms of the agreement include a proviso that nothing 
in it shall be interpreted as a bar or restriction on con- 
sultation or co-operation in defence by either party with 
other nations or international organisations. But secret 








information is, of course, not to be passed on to any 
third party, and policies on secrecy classification are to 
be agreed. Patent and royalty rights are also set out 
in the White Paper. The agreement will come into 
force when each government has received from the other 
written notice that it has complied with all that is statu- 
torily and constitutionally required. Termination is to 
be by mutual consent, or by specified form of notice on 
either side. 


APPRENTICE 
AWARDS 


A few weeks ago at a ceremony at 
Rugby, more than 200 engineering 
apprentices of The English Electric 
Company Ltd. received merit awards and indentures from 
Sir John Woods, a director of the company. On the 
same occasion, the examination results were announced 
of fifty of the company’s engineering students who are 
taking external degree and certificate courses at the 
Rugby College of Technology and Arts. In his annual 
report, Mr. L. Du Sautoy, chief of personnel and training 
at the company’s Rugby works, announced a new kind 
of course for craft apprentices. He said that, in an 
attempt to reduce the wastage rate of craft apprentices 
who embarked upon City and Guilds courses but never 
completed them, The English Electric Co. Ltd. 
had introduced at Rugby a sandwich course made up 
of three months, full-time study each year at the technical 
college, instead of the existing system of a day a week 
throughout the five years’ apprenticeship. Mr. Du 
Sautoy said that the first group of apprentices had now 
completed their period of study at the Rugby College 
of Technology ; the results, which so far were most 
encouraging, were being watched with interest by many 
educational authorities. 


STEADY The “‘ sandwich ” course as a means 
SPREAD OF of providing training for engineers 
** SANDWICH "’ has in many ways proved to be very 
COURSE suitable. A list of approved ‘‘ sand- 
SYSTEM 


wich” courses in technical colleges 
published by the Ministry of Educa- 
tion recently (H.M.S.O., price 1s. 6d.), gives details of 
263 courses of this type to be held during the 1958-59 
session. This represents 65 more than were approved 
for last year. The new list includes the latest information 
concerning courses planned to start in the coming session. 
We understand that there are now 144 courses (21 more 
than last year) available at Colleges of Advanced Tech- 
nology and Regional Colleges. About a third of these 
courses lead to degrees or diplomas in technology, and 
the remainder to other high qualifications which in many 
cases give exemption from the examination requirements 
of professional bodies in the field of science and techno- 
logy. Sandwich courses offered at other technical 
colleges have also increased from 75 to 118. Many new 
subjects are offered including not only various branches 
of engineering, but also glass technology, business 
administration, foundry work and pattern making, 
telecommunications and many others. About half the 


les. 
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courses in this group are intended to lead to the Higher 
National Diploma; the rest cover a wide variety of 
qualifications including a number below advanced level. 
The importance of the sandwich course—alternate 
periods of full-time study in college and experience in 
industry—has long been recognised by the Government 
as a means of producing the technologists the country 
so badly needs at the present time. The system is now 
reported to be spreading to other fields, and the continual 
growth in number and variety is evidence of their increas- 
ing popularity and standing among both employers and 
students alike. 


BABCOCK & WIL- It is announced by Babcock & Wilcox 
COX COLLABORA- Limited, London, that after many 
TION years of co-operation with the Bab- 

cock & Wilcox Company of America 
in the design of conventional steam-raising plant, these 
two companies have now extended their technical 
collaboration into the nuclear power field. Babcock and 
Wilcox Limited has an experience extending over some 
ten years in nuclear engineering, in collaboration with 
the United Kingdom Atomic Energy Authority. It 
collaborated with the Authority in the design, construc- 
tion and erection of all the specialised steam-raising 
plant for the Calder Hall and Chapelcross atomic power 
stations of the Atomic Energy Authority, and, as a member 
of the English Electric-Babcock & Wilcox-Taylor Wood- 
row Atomic Power Group, is currently engaged in the 
construction for the Central Electricity Generating 
Board, of the 500-MW nuclear power station at Hinkley 
Point. The Babcock and Wilcox Company, New York, 
became involved in the American nuclear programme 
more than ten years ago, and has co-operated closely 
with the United States Atomic Energy Commission on 
nuclear developments and has designed and constructed 
many pressure vessels and heat-exchangers for the 
American programme. The company is also the main 
contractor for the design and supply of the pressurised- 
water thorium converter reactor, and the steam-generating 
equipment for the Indian Point power station of the 
Consolidated Edison Company of New York. Another 
important contract obtained, is that for the supply of the 
complete propulsion plant for the world’s first nuclear- 
powered merchant ship Savannah, which will incorporate 
a pressurised-water reactor. The company’s production 
facilities include the first privately-built factory for the 
fabrication of nuclear fuel elements and a laboratory 
for the testing of reactor cores under critical conditions. 


MISHAP AT It is, of course, a serious matter 
CALDER HALL when a mishap occurs to a turbo- 

alternator in a “* conventional ”’ power 
station ; but when the machine is installed in a nuclear 
station it is certain to cause a considerable amount of 
public alarm and misunderstanding as to the nature of 
the accident, and to its effects both injurious and other- 
wise which might possibly ensue when atomic nuclei 
break up. It is particularly unfortunate, therefore, 
that an accident should have occurred to No. § turbine 
at Calder Hall ““B” station at about 7-30 p.m. on 
Saturday, June 28th. Fairly extensive damage was 
caused to plant, but luckily none of the twenty personnel 
who were working in the immediate vicinity were either 
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killed or injured. Apparently, some fragments of the 
machine were hurled over a distance of about a quarter 
of a mile, and, parts of the turbine house were wrecked. 
The resulting fire was promptly dealt with by the station’s 
own fire brigade, and the turbine house was further 
flooded by water escaping from pipes fractured by the 
explosion. All this happened as the climax to running 
tests that were being imposed on the particular set, and 
thus the accident was “‘ purely mechanical.” The United 
Kingdom Atomic Energy Authority says that it is not 
certain as to the actual cause, but it would appear that a 
valve or governor jammed and, in consequence, caused 
over-speeding of the machine during the test. It is 
also officially stated that no increase in radioactivity had 
been observed. So it may be presumed that, even if 
any part of the coolant circuit was punctured (which, 
according to early reports, appears to be unlikely), no 
burst slugs were noticeably contaminating any gas that 
may have escaped and, therefore, there was no question 
of danger from radioactivity. The investigation of the 
accident, which has been taken over by Mr. P. T. 
Fletcher, deputy managing director of the Industrial 
Group, U.K.A.E.A., will probably lead to some interesting 
conclusions, and will show that the accident was in no 
way influenced by the association of the particular turbo- 
alternator with a nuclear plant. 


A.E.1. The British Thomson-Houston Com- 
REORGANISATION pany have announced the appoint- 

ment of several further executives 
to the newly-formed A.E.I. Heavy Plant Division, 
which is to be managed by B.T.H. Details of these 
appointments, and also of other appointments under the 
group reorganisation are made elsewhere in this issue. 
All these appointments mark a further stage in a long- 
term plan to reorganise the A.E.I. Group on the basis 
of type of product. The whole scheme was dealt with 
at some length by the chairman, Lord Chandos, in his 
statement at the annual general meeting on April 9th 
last, of Associated Electrical Industries Limited, and 
was referred to in the May issue of this journal. During 
1957; the first stage of the reorganisation was completed, 
and by the end of the year, the four groups within the 
company—British Thomson-Houston (with A.E.I. Lamp 
and Lighting Company, Birlec and Hilltop Foundry 
Company) Metropolitan-Vickers Electrical Co. (with 
Ferguson Pailin and Sunvic Controls), Siemens Edison 
Swan and the overseas Group—were stated to be working 
smoothly. The three principal operating companies— 
British —Thomson-Houston, Metropolitan-Vickers Elec- 
trical and Siemens Edison Swan—will manage various 
A.E.I. divisions under a policy laid down by the board 
of A.E.I. These companies are to remain the organisa- 
tions through which general A.E.I. policy is carried out ; 
but some of the executive work will be the responsibility 
of the various divisions. Initially, two divisions have 
been formed, and these became operative on July rst. 
These are the Turbine-Generator Division managed by 
Metropolitan-Vickers, and the Heavy Plant Division 
managed by British Thomson-Houston. While many 
of the established and well-known designs of these 
two companies will continue to be available for some 
years, they will eventually be superseded by a complete 
range of A.E.I. designs. 
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The Flow of Steam/Water Mixtures 
Through Sharp-Edge Orifices 


By D. CHISHOLM, Ph.D., B.S-. 


TEAM-WATER mixtures are commonplace in 
industrial plant where they can occur, for example, 
through the heating of water in a boiler, or during 

the “‘ flashing ’’ of saturated water to steam during some 
throttling process such as the draining of condensate 
from heaters. While a number of investigators have 
carried out experimental work on the flow of steam-water 
mixtures through sharp-edge orifices, no satisfactory 
theory or analysis has been developed which permits 
prediction of flow under such conditions. The following 
development leads to equations which, for the great 
majority of the available data, predict flow rates within 
10 per cent. of the measured values. 


Theory 

The various cross-sections referred to in this develop- 
ment are indicated in Fig. 1; for convenience, linear 
dimensions are shown as representing areas. The cross- 
sections of the liquid and vapour phases at their vena 
contracta are respectively A; and Ay, and it should be 
noted that it is irrelevant to the following argument 
whether or not these cross-sections occur at the same 
distance from the nozzle. Further, while complete 
separation of the phases has been shown in Fig. 1, the 
following theoretical development is independent of the 
flow distribution. 


VAPOUR PHASE 
PHASE \ BOUNDARY 
‘\ 
\ 
z 
> 
7 \ > 


! < 
} X __1L_—_— — Fig. |. Phase 
L distribution 
through a sharp- 
edge orifice 





LiQuiod 
PHASE. 








Consider the liquid phase: from the continuity 

equation 

Ww, Ay . UL. px (1) 
where the cross-section (A;), velocity (U,), and density 
(py) are those occurring at the vena contracta. Desig- 
nating « as the ratio of the velocity at the vena contracta 
during two-phase flow to the velocity during single phase 
flow for the same orifice pressure drop, we have 

Uy = «.Uy (2) 
Where C,’ represents the ratio of the liquid cross-section 
at the vena contracta (A;) to that at the nozzle throat 
(A.N) occupied by the liquid, 

Ay = C,’. Ay (3) 





These notes show that from theoretical considerations, 
parameters are developed which correlate data for the 
flow of steam water mixtures through sharp-edge orifices. 
Equations are obtained which readily permit, by cal- 
culation the prediction of flow under such conditions. 


Combining Equations I to 3 


W, Ci’ .2. Ary. Uy - pr 4 
A similar equation is obtained for the vapour 
WwW, Cy’ . Ayn . Uyy - py (5 


If W,. is the Pa -phase liquid flow corresponding 
to the two-phase pressure drop and a contraction co- 
efficient of unity, and A, is the nozzle throat area, then 


W, N Ay . VU; we PI 6 
Similarly for the vapour 
Wyy Ay . Uyy - py (7 


The nozzle throat area is the sum of the areas oc -cupied 
by the liquid and the vapour, i.e. 


Ax ALN Avy 8 
and the dryness fraction is defined 
q= Wy (Wy + Wi) 9) 


Eliminating U,;x, Uy,, Ay, Ayx, Ax, and W,. from 
Equations 4 to 9 then re-arranging, gives finally 


I q. Win Win I 
Gite Gu CG Ge \#9) 
Write the dimensionless parameter 
qd W, N Y 
I-q Wyy si 
Then Equation 10 can be written 
x Win I ne 
Gs- 7% ~ Gia a 


In the above equations W,, and W\., single-phase 
flows calculated using the two-phase pressure drop can 
be evaluated by conventional means. It is shown in the 
appendix that for a sharp-edge orifice 


Wix 1.414 | PQl ‘s f(r,n (13) 
Wyn Pvi ai 


where p;; and py, are respectively the liquid and vapour 


densities at the orifice initial pressure, r is the ratio of 


the final and initial pressures, and n is the vapour expan- 
sion index. Where n is 1.3 (the appropriate value is 
discussed in the next section) approximate equations are 


f(r, n) 0.7 + 0.§§ (I-r) (14 
for r values from 1 to 0.8, and 
f(r, n) 0.63 +- 0.87(1-r) (15 


for r values from 0.8 to zero. The precise form of this 
function is given in the appendix. The maximum 
deviation of the precise equation from these approximate 
equations is + 3 per cent. 

Benjamin and Miller (1) have shown that for sharp- 
edge orifices the flow of single-phase saturated liquid 
may be evaluated using the normal “‘ cold water ”’ formula 
C..Wisx tS Ay V 2g Pp; (I-r) py) (16) 
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where p, is the initial pressure, and C,; is the liquid 
contraction coefficient. C,;, for their tests, can be 
evaluated approximately using the formula 

Cy 0.617 0.009 Pi I-r 17 

PLI 

where the pressure is in lb./sq. in. abs. and the density 
in Ib./cu. ft. In considering the form of Equation 16 it 
should be remembered that WLN is defined as the flow 
with a contraction coefficient of unity. 


Conditions of flow 

Previous investigators have observed that during flow 
of a saturated liquid it may either be in a stable or a 
metastable state ; a metastable condition is one where the 
temperature is above the saturation temperature, or 
conversely the pressure is less than the saturation pressure 
corresponding to the temperature. Under metastable 
conditions the change of state of part of the liquid to 
vapour is delayed. The comparable phenomenon with 
steam is more generally known as undercooling ; during 
the expansion of steam from the dry condition, con- 
densation of part of the steam will not immediately occur, 
and it will expand with its temperature dropping below 
its normal “stable”? temperature. The well-known 
Wilson line is associated with this phenomenon, though 
a number of experimenters have shown that a Wilson 
** Zone’? may be a more appropriate name (11) as the 
point of transition to stable conditions does not correspond 
to precise conditions of total heat and entropy as implied 
by the Wilson line, but depends also on the time available 
for the necessary mass and heat transfers to permit 
condensation. 

It would appear likely that the phenomenon of meta- 
stable flow can occur during two-phase flow, and this 
is partly substantiated by the experimental observations 
of Stewart and Yarnall (13). They reported that during 
the flow of boiling water through two orifices in series, 
** the liquid-vapour mixture attained a supertemperature 
of 102.4 deg. F., which is the excess of the actual tem- 
perature of 315.4 deg. F. over the saturation temperature 
of 213.0 deg. F.” 

Throughout the present article, both the liquid and 
the vapour are assumed to flow in a metastable state. 
This implies that the dryness fraction remains constant 
during flow through the orifice. For the vapour, the 
normal isentropic expansion relationship p/p" — constant 
is assumed to hold, where n 1.3. 


Application of Theoretical Equations 
In equation 12 there are four unknowns «, f, C;, and 
C,,’, hence it cannot be applied directly to the prediction 
of flow. However, inspection of the equation suggests 
. . f y 
that the dimensionless parameters “and Y may be 
L 
used to correlate the available data, as the unknowns are 
presumably functions of one or other of these parameters. 
On application of the parameters to the data of Benjamin 
and Miller (1) a number of different plots were tried 
. W I " 
before a plot of a — ~~ to a base of Y was found 
uy] 
to give a linear relationship on a log-log plot as shown 
in Fig. 2. The mean line through the data represents 
the equation 
Winx I . 0-825 : 
—=- = a2 3 (18) 
W, C; 
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TABLE I—DATA OF BENJAMIN AND MILLER 
oree eS Sharp-Edge Orifice Diam. : 0.247 in. to 0.879 in. 
Test Series No ! 2 3 4 5 6 
py Ib./sq. in. abs... .... ... | 0451 0451 003] 003| 751 75 
De is} @5| S| @5] t5| 55 
‘=~ pepi ..  w. «| 003 | S86 | .146| 625 | .200| .734 
Maximumq... 05} .05| 08] oe] tt rT 
Ci “ Measured” (Equation 16) | 591 | 598 | .621 | .653| 610 | .616 
Cu. ** Theoretical "’ (Equation 17) 596 607 | .603 | .614*| .607 | .613 























* Measured value of Ci used in Fig. 3. 

All the data of Benjamin and Miller, which cover the 
range shown in Table I, lie within Io per cent. of 
this equation, where the deviations are in the values of 
W_, the liquid flow rate during two-phase flow. The 
liquid contraction coefficients C; were evaluated using 
Equation 17, except for test series number 4 (Table I) 
where the measured value (i.e. from Equation 16) was 
used due to the relatively large difference between 
calculated and measured values. 
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Fig. 2. Correlation of data of Benjamin and Miller. (See Table |.) 


Sharp-Edge Orifices in Series 

To illustrate the applicability of Equation 18 to the 
sharp-edge orifice data of investigators other than 
Benjamin and Miller, it is now compared with the 
empirical formula of Munro (10) for the flow of saturated 
water through sharp-edged orifices in series. Munro’s 
formula, which is only applicable with atmospheric back 
pressure, is 





W, + Wy 25,300 (P,-P2)*"* jay **4 

2.4 1-25 ( 19) 
Ay on y 5 = ” 
tha ( ) + PLI 
1000 
where :— N number of orifices in series 
(W, + Wy)/Ax mass velocity in lb./sec./sq. ft. 

pty initial absolute viscosity of the liquid 


(Ib. /hr. ft.) 
T initial absolute temperature (deg. R.) 
PLI initial density of the liquid (lb./cub. 
ft.) 
Flow rates calculated by Equation 18 are compared in 
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Fig. 3 with values obtained by Equation 19 for 2 and 4 
orifices in series and the pressure range covered by 
Munro’s data. The maximum deviation of Equation 18 
from 19 is — 10 per cent. It is not possible to make 
comparison with the actual experimental data due to its 
manner of presentation in the original paper. In applying 
Equation 18 the quality between successive orifices is 
evaluated from the estimated pressure and the assumption 
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Fig. 3. Compariscn between flow rates through orifices in series as 


predicted by equations of Munro and author respectively. 


that the total heat is the same as at the beginning of the 
expansion (where the quality, or dryness fraction, is zero). 
A trial and error procedure is necessary to find the flow 
corresponding to a given overall pressure drop. The 
value of the liquid contraction coefficient C; is taken as 
0.61 throughout. Table II compares experimental and 
theoretical values of the pressures between successive 
orifices. 
TABLE II—DATA OF MUNRO 
Orifices in Series: Inter-Orifice Pressures 


Orifice Diameters: 0.25 in. to 0.625 in. 
Pressures !b./so. in. abs 




















No. of Orifices 2 3 4 

Pi Measured 57* 144 82 

» Measured 49 133 75 

2 Calculated 48.5 128 76 

os Measured 30 110 67 a, 

* Calculated — 101 67 
Measured see Tie ; Be 30 57 

P4 Calculated —_ _ 54 

ame Measured : Za, es -- 30 














* Measured values approximate, as taken from graph. 


Numerical example 
Determine the flow of a steam-water mixture of initial 

dryness fraction 0.3 through a 1/2 in. dia. sharp-edge 

orifice where the initial pressure is 100 Ib./sq. in. abs. 

and the back-pressure is atmospheric. 
From Callendar’s Tables p,, 

Py, = 0.225 lb./ft.* at 100 p.s.i.a. 


56.2 l|b./ft.* and 
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The pressure ratio is 
r 14.7/100 — 0.147 
The single-phase liquid flow corresponding to the 
two-phase pressure drop and a unit contraction coefficient 
is (from Equation 16 


Win Any 2g . Py (l=?) pis 
= ~ 2 X 32.2 * 100 » 144(1-0.147)56.2 
4 144 
9.1 Ib./sec. 
From Equation 15 
f(r, n) 0.63 0.87 (1-0.147 1.37 . 
Therefore from Equation 13 » 
W aa 
LN 1.414 (Pi)0 Fir, n 
Wyn Pvi 
6 2 0-5 4 
1.412( = x 1.37 30.6 
0.225 
and from Equation II 
W O. 
q = 3 30.6 13.1 


I-q Wyn I-0.3 
For a sharp-edge orifice C; is approximately 0.61 ; 
therefore, Equation 18 becomes on substitution of the 
above values 


9.1 I 0.8 
- 2.1 (13.1 - 
Wy 0.61 H3 
from which 


Wh 0.47 lb./sec. 
The total flow is 


W O. 
: 47 0.67 Ib. /sec. 
I-q I-0.3 
4 
Discussion 
It can be shown using Equations 12 and 18 that for . 


large Y values unacceptable values of x and £ are obtained, 
consequently Equation 18 will not be applicable where 
there is a large dryness fraction. It appears likely that 
it will be applicable up to dryness fractions about 0.5; 
however, further experimental work is required to 
confirm this. Further experimental! and theoretical work 
is also required to develop equations applicable to the 
case where the kinetic energy before the orifice is not 
negligible (as is the case in the data analysed). 

The usefulness of the proposed parameter Y in 
correlating flow through orifices has been demonstrated. 
It can be readily shown, as follows, that it will also 
correlate data for flow of liquid-air mixtures through 
horizontal tubes, where the total two-phase pressure drop 
is due to friction. The single-phase liquid flow is here 
related to the two-phase pressure drop by the normal 
friction equation 


A.L.W x? j 
PtP 2g.d.p,.A° _ 
and where 
A a/Re™ (21) 
the relationship becomes 
a.p,™. L.WLy-* - 
Pre ~ 2g. d™7! pi. Att-™ (22) 
A similar equation can be written for the gas. Con- 
sequently it follows 
' 
WwW (2—m) (2—m) 
al (2) ad (23) 
VN PV PL 
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Therefore 
Yy q Win 
I-q : Wyn 
1 m 
WV, (e.)° m) ad ) (24) 
W, py jy 


In this form the parameter Y is similar to the well- 
known Lockhart-Martinelli parameter X used to correlate 
liquid-gas (8) and, in a slightly different form, steam- 
water flow (9) through pipes. The parameter X is 
V Ap._// py where /\p, and /\py are respectively the 
single-phase pressure drops when the liquid and vapour 
gas flow alone. From Equation 22 it follows 


n 


r-(F) Ee as 


Pl fy 
Hence 


Y X = 26) 
For smooth tubes, where m is 0.25 


* j X 875 (27) 

The author and a former colleague have shown (4) 

that for liquid-air mixtures flowing turbulently through 
smooth tubes at pressures close to atmospheric 


Pre 
PI 


I 21/X 1/X* (28) 


where /\ p;p is the two-phase pressure drop. In terms of 


Y this becomes 


Pri 


s+ asree"* 4. Y= 29) 
Pi 


Hence, Y is a parameter applicable to the correlation of 
liquid-vapour flow through both orifices and pipes ; the 
Martinelli parameter does not give a satisfactory correla- 
tion when applied to orifices. 


Summary and conclusions 


The equation 
Win I 
where Y is 
Y » . Win 
I-q Wyn 
has been shown to predict flow rates within + 10 per 
cent. of the experimental values for flow through sharp- 
edge orifices. The above equation also gives flow rates 
with a maximum deviation of — 10 per cent. from the 
values predicted by the empirical equations of Munro 
for flow through a number of orifices in series. Good 
agreement is obtained for pressures between successive 
orifices. Further experimental data are required to 
determine the range of dryness fraction for which the 
equations are applicable. The available results cover a 
range up to a dryness fraction of 0.11. 
The proposed parameter Y may prove of use in cor- 
relating two-phase flow friction data for tubes. 
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APPENDIX 
Single-phase mass flows 
For the tlow of a vapour (6) the velocity at the vena 
contracta 18 


2n net 

Uyy \ BP ‘(1-r (30) 
Py; Ne! 

where p, is the initial pressure, p,; the initial density, 

and n the index in the isentropic expansion relationship 


p/p Constant (31) 
Equation 31 gives the density at the throat as 
PV py: (32) 


Hence combining Equations 7, 30, and 32 


/ 


ry ; 2n nl 
Wyn Axa &-Pi-pyi-t™' JN (er n (33) 
With the flow of a compressible fluid a critical pressure 
will occur at r rc where 

ri | : nel (34) 
n+ 1 

Hence, for back pressures at or below critical, from 
Equations 33 and 34 


. P 2 
Ww Ay &-Pi-pyi-N. et (35) 
\ n+1 


For sharp-edge orifices with back pressures at and 
above the critical pressure, from Equations 16 and 33 
Win PLI sal i= ae 57> 
W 1.414 < ~ 2/a a , (36) 

VN PvI r (; -ry 2n } 
and with back pressures at and below critical pressure, 
from Equations 16 and 35, 

; 1/2 n i.l 


’ 1/2 
Wi 1.414 (PE). (7 ‘). = *) i 2 (37) 
Wyn Pv n < 
Both these equations can be written 
y 1/2 
Win 1.412 Pus) f(r, n) (38) 
Wyn Pvi 
where f(r, n) for n 1.3 is given by Equations 14 and 15. 
Symbols 
Ay Liquid cross-section at vena contracta during two- 
phase flow 
ALN Liquid cross-section at throat during two-phase flow 
Ay Vapour cross-section at vena contracta during two- 


phase flow 
Ayn Vapour cross-section at throat during two-phase flow 


An Orifice throat cross-section 

At Tube cross-section 

a Constant in Equation 21 

CL Liquid contraction coefficient 

c’ Ratio of liquid cross-section at vena contracta to that 


at throat during two-phase flow, i.e. AL /Ain 
As above for vapour, i.e. Ay/Ayn 

Tube diam. 

Gravitational acceleration 

Pipe length 

Index in Equation 21 

Index of isentropic expansion in Equation 31 
Prp Pressure drop during two-phase flow 

p; Pressure drop where liquid phase flows alone 
Py Pressure drop where vapour phase flows alone 


< 


Pi Initial pressure (i.e. pressure before orifice) 

P: Back pressure (i.e. pressure after orifice) 

q Dryness fraction, i.e. Wy /(Wv W 1) 

R. Reynolds number 

r Ratio of back-pressure to initial pressure, i.e. p,/p, 
tr Critical pressure ratio 

i: Temperature 


U_n _ Single-phase liquid velocity at vena contracta corres- 
ponding to two-phase pressure drop 








Pwo 
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UL Liquid velocity at vena contracta during two-phase flow 
Uyn __ Single-phase vapour velocity at vena contracta cor- 
responding to two-phase pressure drop 
Uy Vapour velocity at vena contracta during two-phase 
flow 
L Liquid weight flow rate during two-phase flow 
Win Liquid weight flow rate during single-phase flow with 
unit contraction coefficient and two-phase pressure 
drop 
V Vapour weight flow rate during two-phase flow 
Wyn Vapour weight flow rate during single-phase flow with 
unit contraction coefficient and two-phase pressure 
drop 
Lockhart-Martinelli parameter, i.e. ¥ / py// py 
q Win 
q Wyn 


, 


Proposed parameter, i.c. 


X 
Y 
a Velocity ratio Uy, /Uyin 
B Velocity ratio Uy/Uyn 
A Friction factor in Equation 20 
pI Liquid viscosity 

fey Vapour viscosity 

PLI Liquid density before orifice—weight per unit volume 
PI Liquid density at vena contracta—weight per unit 


volume 
Pvi Vapour density before orifice—weight per unit volume 
Py Vapour density at vena contracta—weight per unit 
volume 
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ELEVATED HEATING TEMPERATURES 


The elevated heating temperatures now required by industry 
have created a demand for new and improved methods and 
equipment, and it is, therefore, of interest to note that Newton 
Chambers & Co. Ltd., Thorncliffe, near Sheffield, have entered 
into a licence agreement with Struthers Wells Corporation, 
of Warren, Pennsylvania, U.S.A., for the manufacture and 
sale in the United Kingdom of Struthers Wells equipment 
designed for a wide range of high-temperature heating applica- 
tions, and which comprises a complete range of fired heaters 
for operation in connection with circulating heating systems 
of the Dowtherm type, in addition to those for the direct 
heating of process materials. High-temperature heating is 
generally considered as being in a temperature range above that 
of the normal steam boiler pressures. For example, tempera- 
tures of 700 deg. F. to 750 deg. F. can be obtained using 
Dowtherm. With this material, pressures in the circulating 
system, heat exchangers, etc., rarely exceed about 80 Ib. 'sq. in., 
and at these low-pressures the thickness of heat-exchanger 
tubes, tube-plates and shells, and consequently the overall 
installation costs are kept at reasonable levels. Several methods 
are available for obtaining these elevated temperatures. Pro- 
cess fluids including gas, steam, air, oils, asphalt and organic 
chemicals may be continuously heated in direct-fired units, 
while indirect heating of process equipment may be carried out 
by the use of fired heaters in connection with the circulation 
of thermally stable fluids. These fluids include Dowtherm, 
in the case of which heat transfer can take place either in the 
liquid or vapour phase ; hydro-carbon oils of special types ; 
Paracymene ; Aroclor; and high-temperature salt such as 

tassium sodium alloy. Special equipment such as electrically 
Cena units is also available. The heating units are available 
in various sizes, from a small pilot plant to large commercial 
units, and where possible the —_——— is completely shop- 
assembled and dispatched ready for installation. Larger units, 
however, are assembled on site, but this can be undertaken 
with a minimum of labour due to the sectionalised method of 
construction used, and the fact that the equipment is of simpli- 
fied design. Complete automatically-controlled heating 
systems, including instruments, safety devices, piping and other 
accessories are available, or alternatively the heater may be 
supplied as a separate unit. 

¢ fired heaters are designed and constructed in several 
standard t » and the type best suited to a given service 
may depend on a number of factors including size of equip- 
ment, type of fuel available, thermal efficiency desired, the 


temperature range of heating the thermal sensitivity of the 
heated material etc. The type most commonly used in the 
Struthers Wells systems is the vertical type in which heat 


Section through a 
Struther Wells direct- 
fired heater, which is 
now, under licence 
agreement, being 
made in the U.K. b 
Newton Chambers 
Co Ltd., Thorncliffe, 
Nr. Sheffield. 








transfer is predominantly by radiation. For maximum thermal 
efficiency a bank of heating tubes of the extended surface type 
is commonly superimposed on the vertical radiation type heater 
to recover the heat contained in the waste products of com- 
bustion by convective means. 
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200-MW Turbo-Alternators for Canada 


YF WNHE Hydro Electric Power Commission of Ontario, 
I Canada, have ordered from C. A. Parsons & Co. 

Ltd. four 200-MW turbo-alternator sets to be 
installed in the Richard L. Hearn power station, Toronto. 
With this additional plant the station will have an installed 
capacity of 1,200-MW, making it the largest station in the 
world with machines made by one manufacturer. The 
first Parsons turbines to be installed there were com- 
missioned during the years 1951-53, the plant comprising 
four two-cylinder machines, running at 1,800 r.p.m., 
and each driving a 100-MW hydrogen-cooled, three- 
phase generator. Each set has its own steam generator 
and auxiliary plant, steam conditions at the turbine stop 
valve being 850 lb./sq. in. and goo deg. F. 

The 200-MW sets, the first of which has already been 
delivered to the station, will be of the cross-compound 
design, one line consisting of an h.p. turbine and a double- 
flow i.p. turbine driving a 100-MW generator at 3,600 
r.p.m., while the second line will consist of an i.p. turbine 
and a double flow l.p. turbine, also driving a 100-MW 
generator, but at 1,800 r.p.m. 

The units are designed to operate with steam at a 
pressure of 1,800 lb./sq. in. and a temperature of 1,000 
deg. F., with reheat between the h.p. cylinder and the 
first i.p. cylinder to a temperature of 1,000 deg. F. 
Steam from the steam chests is admitted to the h.p. 
turbine at the end nearest the generator and passes from 
the exhaust of this cylinder to the reheater. It is then 
led to the centre of the first i.p. turbine and flows outward 
to the ends, from which it is passed to the second i.p. 
turbine which is on the 1,800 r.p.m. line. From this 


separate nozzle blocks which take the full steam pressure 
and temperature. This arrangement assures minimum 
distortion due to temperature variation, and helps to 
eliminate thermal gradients during starting, stopping and 
loading. The first ip. cylinder is also of double-shell 
design, the outer casing being fabricated of carbon- 
molybdenum steel and the inner of chrome-molybdenum- 
vanadium steel. The second i.p. cylinder is of single- 
shell construction, the material used being carbon steel. 

The Lp. cylinder is of a very rigid construction which 
consists of an outer fabricated shell and an inner cast 
steel blade carrier. The outer shell, in which are located 
the low-pressure spindle bearings and which conse- 
quently carries the considerable weight of this spindle, 
consists of three massive sections. Fig. 1 shows the 
bladed inner cylinder of the first machine being lowered 
into position during erection, at the Parsons’ Heaton 
works. 

The h.p. turbine shaft is of solid construction, the 
material used again being chrome-molybdenum-vanadium 
steel. The shaft for the first i.p. turbine is also a solid 
construction and is made from the same material as the 
h.p. shaft. A hollow forged drum, integral with the shaft 
at one end and closed at the outer by a flanged forging 
which is extended to form the other end of the shaft, 
is the form of construction used for the second i.p. 
turbine shaft. The walls of the drum are comparable 
in thickness with the metal of the surrounding cylinder, 
so that both cylinder and shaft respond to temperature 
changes at approximately the same rate. The Lp, 
turbine shaft which is not subjected to wide temperature 





(Left) Fig. |. 
into position during erection at the Heaton Works of C. A. Parsons & Co. Ltd. 


cylinder the steam is exhausted through twin overhead 
pipes into a double flow Lp. turbine, and thence through 
the two exhausts into the condenser. 

The h.p. cylinder is of the double-shell design, arranged 
so that the outer surface of the inner cylinder is con- 
tinuously washed with a flow of steam adequate to 
maintain a reasonably uniform temperature across the 
cylinder wall. The material used in the manufacture of 
the inner and outer cylinders is chrome-molybdenum- 
vanadium steel. Inside the inner cylinder are located 


The bladed inner cylinder of the first of four 200-MW cross-compound sets for the Richard L. Hearn station being lowered 


(Right) Fig. 2. The i.p.-l.p. line nearing completion. 
variations, but has a high rotational stress, is built up of 
discs of nickel-chrome steel shrunk on to a carbon steel 
shaft. 

The blading in the h.p. turbine comprises a two-row 
impulse wheel followed by ten stages of reaction blading ; 
these blades are machined from the solid with shroud 
and root integral with the blade. This type of reaction 
blading is also used throughout the first i.p. turbine. 
An improved form of blade sealing is incorporated in the 
h.p. turbine ; no thrust adjustment is needed. The last 
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row blades at each end of the L.p. cylinder are cast into 
cast-iron frames, these frames being located in the centre 
section of the cylinder with the rest of the blading. The 
last row blades of the l.p. shaft are secured by means of a 
** fir-tree’’ root broached axially. To prevent water 
erosion on the last rows of moving blades, tungsten steel 
shields are brazed along the leading edge of each blade. 
Segmental, spring-backed glands are employed through- 
out the turbine, the packing steam supply being fully 
automatically controlled. Fig. 3 shows the h.p.-i.p. 
line with the turbine cylinder covers removed, and Fig. 2, 
the i.p.-l.p. line nearing completion for testing at the 
Heaton works. 

Two steam chests are employed, one on each side of 
the h.p. turbine, each being of forged construction. 
Each chest contains a combined stop and emergency 
valve and two governor valves. To prevent the steam 
stored in the reheater from flowing into the turbine 
when sudden loss of load occurs, intercepting valves 
are fitted in the steam lines between the reheater and the 









first i.p. cylinder. Reheat emergency stop valves are 
also provided as a safeguard against possibility of faulty 
operation of the intercepting valves. In addition, release 
valves simultaneously release the steam to the atmosphere. 

The turbine has two governors, the main speed control 
governor, housed in the h.p. cylinder steam-end pedestal, 
and an auxiliary governor housed in the second i.p. 
cylinder steam-end pedestal. Each is mounted on a 
cross-shaft driven by a worm and wheel from the turbine 
shaft. Both governors operate the governor valves, 
intercepting and release valves by varying the oil pressure 
of a common pilot oil system. Also housed in the h.p. 
cylinder pedestal is the main oil pump which is of the 
centrifugal-type, driven through a helical pinion and 
wheel. Further controls in the turbine system are: a 
vacuum operated unloading gear, vacuum trip switch, 
an unloading gear which operates on low boiler pressure, 
a load limiting gear and an anti-motoring device. Motor 
driven turning gear is provided on each line to ensure 


(Left) Fig. 3. 


(Above) Fig. 4. 
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uniform cooling and heating of the turbine shafts when 
shutting down or starting up the machine. 


Hydrogen cooled generators 

Each generator has a maximum rating of 100-MW at 
13,800-V, 0.85 p.f. The h.p. line generator is driven at 
3,600 r.p.m., and the IL.p. line generator, which has a four- 
pole field system, is driven at 1,800 r.p.m. To facilitate 
transport, the stator for the low-speed generator is 
manufactured in two parts. The inner section, comprising 
frame, core, and windings, weighs 1oo-tons, while the 
outer section, comprising the outer casing and gas coolers, 
weighs 63 tons. 

Both inner and outer casings are fabricated from 
mild steel plate, the outer casing being sub-divided by 
annular plates which form ducts for the ventilating 
system and housing for the gas coolers. The core is 
built up from laminations of high grade silicon steel, 
which are insulated on both sides with stoved enamel. 
The stator for the high speed generator is of single piece 

. a a | "9 


The h.p.-i.p. line of the 200-MW turbine, with the cylinder covers 


removed. 


The low-speed generator stator being assembled at the Heaton 
works of C. A. Parsons & Co. Ltd. 


construction having a total weight of 135-tons. Each 
stator winding is of the basket or diamond coil type, the 
core conductors being formed from a number of copper 
strips of small cross-section, each strip being insulated 
with impregnated glass tape. The portion of the con- 
ductors lying in the stator slots is insulated with a flexible 
micanite tube; this has the advantage of permitting 
relative expansion of the conductor and stator core. 
After the stators have been wound and insulated, they 
are dried under vacuum and the end windings impreg- 
nated under vacuum and pressure. 

The rotors for both generators are machined from 
single forgings of chrome-molybdenum-steel ; radial 
slots milled in the body and insulated with troughs of 
epoxy-resin glass-fibre laminate receive the windings 
which are of silver bearing copper strip. Cooling of 
the rotors is effected by means of sub-slots machined 
below the normal winding slots and fed at each end with 
hydrogen. Radial slots are provided at regular intervals 
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along the coil length, providing ventilating passages 
through the coil and exhausting into the air gap. The 
hydrogen comes into direct contact with the copper, 
removing the heat direct. 

The hydrogen system associated with each generator 
is operated as an independent unit, controlled by its own 
hydrogen cubicle, which contains all the valves and 
mstruments necessary for the normal operation of the 
generator. These controls include measurement of the 
gas pressure and temperature which are automatically 
maintained, and of the gas purity which is usually 
adjusted at about 96 per cent. The hydrogen is prevented 
from escaping through the annulus around the rotor 


259 


shaft, by special oil-seals mounted between the stator 
end-covers and the bearing pedestals. The seals are of 
the thrust type, oil ‘being supplied to them direct from 
the power oil system. The small amount of oil which 
passes to the hydrogen side of the seals is led to a detrain- 
ing tank, where the entrained hydrogen is liberated. 

The excitation for each generator is supplied from 
electric motor-driven exciters. Stability of excitation 
is assured by supplying the fields of the main exciters 
from pilot exciters, both main and pilot armatures being 
mounted on the same shaft. Ventilation of the exciters 
is provided by means of blowers mounted on the outboard 
ends of the armature shafts. 





A Mechanised Coal Depot 


MECHANISED coal-handling plant at the Palace 

A Gates, Wood Green, London depot of Charrington, 
Gardner, Locket & Co. Ltd., was formally opened 

by Sir Brian Robertson, chairman of the British Transport 
Commission, on July 15th, 1958. This installation is 
the first of its kind in the country, and has been designed 
specifically to speed coal deliveries to domestic consumers 
in a wide area of North London. It will, in fact, do the 
work previously undertaken by eight depots. The plant 
was designed and engineered by Charrold Ltd., and 
provides for the handling of three trains a week, each 
consisting of eighteen 21-ton hopper-bottomed wagons. 
Once the wagons have been delivered to the depot 
sidings, all movement is taken over by the company’s 
staff. There are three sidings at Palace Gates, two of 
600-ft. length and one of 450-ft. length, and a powered 
winch is available for moving either half of the train, 
and any wagon can be positioned exactly as required. 
The coal discharged from the wagons is received in a 
small hopper located beneath the rails, and transferred 
on to an elevating conveyor, the feed being controlled 
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The elevating conveyor at the Palace Gates depot, transferring coal 
from the rail hopper to the screening unit. 
by a reciprocating feeder to a rate well within the capacity 
of the conveyor. The elevating conveyor which can 
handle 120 ton/hr. of coal, is of the articulated steel pan 
type, 127-ft. long at an angle of 30’, its vertical height 
being 50-ft. from the bottom of the rail hopper pit to the 
top of the conveyor. The coal discharged from the 
conveyor is passed over a screening unit for the removal 


of any smalls made in transit, and then to a shuttle 
conveyor for distribution to any one of a bank of twelve 
20-ton capacity hoppers which are fitted with rubber- 
lined anti-breakage devices. Both the screening unit 
and the shuttle conveyor were supplied by Niagara 
Screens Ltd. 

The hoppers all terminate in a sack-filling feeder at 
the lorry-loading bay where the aim is to present an 
accurately weighed sack at a height convenient for loading. 
The main staging is at lorry floor level, and the sack is 
filled at a height from which it is easily lifted and carried 
on to the vehicle. The sack filling and weighing arrange - 
ments incorporate in their design a feeder device that 
guarantees a consistent flow of coal of any size up to an 
8-in. cube. Coal is brought forward by the application 
of pressure on a footswitch, and a correct weighing 
made by reference to an indicating pointer on an adjacent 
scale. Storage bays formed from Stelcon free-standing 
units, and with a capacity of 6,000 tons, are provided 
on the site. When coal is required to be put into stock, 
the shuttle conveyor is traversed beyond the end of the 
hopper bank and the coal discharged on to a chute 
terminating at ground level, where a mobile shovel trans- 
ports it to the appropriate storage bay. 

The technical problems involved in handling coal are, 
of course, linked with its friable nature, the wide varia- 
tions in coal sizes and the irregular shape of the material. 
The Palace Gates plant has been designed with these 
problems in mind, and its success can be judged from the 
fact that the coal is transported gently, at a uniform rate 
of flow, irrespective of size variations, and is delivered 
with as little damage as possible at the lorry-loading bay. 
The equipment employed has contributed greatly to these 
factors, and of particular interest is the elevating conveyor, 
supplied by Wharton Engineers (Elstree) Ltd., and which 
consists of head and tail units joined together by two sets 
of rails, one carrying the loaded belt and the other the 
empty return belt. The conveyor belt itself is made up 
of a series of overlapping curved steel pans attached, 
each to the other, by a centrally positioned steel linked 
driving chain, located below rail level. At regular 
intervals brackets are attached to the pans, to which are 
bolted spindles carrying the necessary rollers. A feature 
of the design is the curved pan, the curvature together 
with the centrally located driving chain ensuring a mated 
surface to the overlapping faces of the pans and per- 
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point. 





mitting curving of the conveyor in both horizontal 
and vertical planes. Close contact of the overlapping 
faces is maintained by reason of the centre line of the 
driving chain being below that of the carrying rollers, 
thus the tension of the chain holds the pans in close 
contact at all times preventing spillage of even the 
finest materials. When operating round bends in the 
horizontal plane, swivel links are fitted at intervals to 
the driving chain. The fact that the rollers move with 
the pans results in the provision of a steady platform 
for the material being carried, and when elevating, the 
conveyor belt is held to a short radius by means of guard 
rails holding the rollers to the track rails, thereby reducing 
appreciably the length of floor space required for any 
given elevating requirement. Being of steel construction, 


(Left). The head unit of the 
conveyor showing the action 
of the pans at the off-loading 


(Right). A typical section of 
the curved-pan conveyor show- 
ing overlapping pans, 
rollers and support bridges. 
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the conveyor belt can also handle hot materials with on- 
loading heats of up to 750 deg. C. 

The head unit is constructed of steel plate having a 
heavy cross-member of tox formation. The driving 
sprocket is made up of three segments which are bolted 
on tapered stud and nut faces to a steel hub, which in 
turn is keyed to an alloy-steel shaft mounted on plummer 


block bearings. The idler sprocket in the tail unit is of 


similar design, but the plummer blocks are mounted 
in slides to allow for adjustment of the chain tension. 
The power train associated with the conveyor at Palace 
Gates comprises a 15-h.p. electric motor, supplied by 
Higgs Motors Ltd., driving through a Vulcan-Sinclair 
fluid-coupling supplied by Fluidrive Engineering Co. 
Ltd., and through a Holroyd gear-box. 





C.E.G.B. PROJECT GROUPS 


The Central Electricity Generating Board announces the 
following appointments to the three Engineering Project 
Offices which the Board decided to establish to undertake 
construction work of power stations, including nuclear, and 
associated sub-stations :-— 

SOUTHERN PROJECT GROUP 

Assistant Chief Project Engineers :—Mr. W. B. Shannon, 
M.Inst.C.E., M.I.Mech.E., M.I.E.E., C.G.1.A. former chief 
generation engineer (construction), London Division), and 
Mr. W. H. C. Pilling, B.A.(Hons.), M.I.E.E. (former 
nuclear project engineer, Headquarters). Project Engineers :— 
Mr. J. Irlam, Associate I.E.E. former chief generation 
engineer (construction), South Western Division’ ; Mr. J. Y. 
Hutchinson, B.Sc.(Eng.), A.M.I.E.E. former generation 
engineer (construction), London Division! ; Mr. J. H. Osborn, 
B.Sc.(Eng.), A.M.Inst.C.E., A.M.I.Mech.E., A.M.I1.E.E. 
former generation engineer (construction), London Division) ; 
Mr. W. H. Sanderson, A.M.I.Mech.E., A.M.C.T. (former 
project engineer, Nuclear Power Branch, Headquarters) ; 
Mr. E. T. K. Greenham, A.M.I.Mech.E. former mechanical 
engineer (construction), London Division); Mr. H. B. 
Campbell, A.M.I.Mech.E., M.Inst.F. (former generation 
engineer (construction), Eastern Division) ; Mr. D. A. Pask, 
A.C.G.I1., B.Sc.(Eng.), A.M.I.Mech.E., A.M.1.E.E., M.Inst.F. 
(former project engineer, Nuclear Power Branch, Headquarters’ ; 
and Mr. H. Gleave, A.M.I.Mech.E., A.M.1.Struct.E., 
Associate I.E.E., M.Inst.F. {former generation engineer 
(construction), London Division}. Programmes and Progress 
Engineer: Mr. P. M. Blake, B.Sc.(Eng.), A.M.I.Mech.E., 
A.M.1.E.E. (former personal technical assistant to chief 
engineer, Headquarters). Administrative Officer: Mr. J. C. 
Ivison, A.I.M.T.A. (former senior assistant accountant, 
Eastern Division). 

NORTHERN PROJECT GROUP 

Assistant Chief Project Engineers :— Mr. C. R. Watson 
Smyth, M.Inst.F. former chief generation engineer (con- 
struction), North West, Merseyside and North Wales Region , 
and Mr. B. C. Pyle, M.I.E.E. ‘former chief generation 
engineer (construction), Southern Division’. Project Engin- 


eers :— Mr. H. G. B. Mahon former chief generation 
engineer (construction), North Eastern Division) ; Mr. A. J. 
Hodgkinson, A.M.I.Mech.E., A.M.I.Struct.E., Associate 
I.E.E. {former generation engineer (construction), Yorkshire 
Division’ ; Mr. A. N. Duffett, B.Eng., A.M.I.E.E., 
A.M.I.Mech.E., A.M.Inst.F. ‘former generation engineer 
(construction), North West, Merseyside and North Wales 
Region’ ; Mr. K. B. Harrison, A.M.C.T., A.M.I.Mech.E. 
former generation engineer (construction), North West, 
Merseyside and North Wales Region ; Mr. J. Shepherd 
former generation engineer (construction), North West, 
Merseyside and North Wales Region) ; and Mr. C. E. Pugh, 
A.M.1.Mech.E., A.M.Inst.F. (former generation engineer 
(construction), North West, Merseyside and North Wales 
Region’. Programmes and Progress Engineer: Mr. T. J. 
Wilkinson, B.Sc.(Eng.), A.M.I.Mech.E., A.M.I.E.E. {senior 
assistant engineer (construction), Southern Division’. Ad- 
ministrative Officer: Mr. N. Wells, A.C.I.S. (former senior 
assistant accountant, North West, Merseyside and North 
Wales Region). 
MIDLANDS PROJECT GROUP 

Assistant Chief Project Engineers :— Mr. F. Barrell, 
M.1I.Mech.E., M.I.E.E., A.M.B.I.M. (former generation 
station construction engineer, Headquarters), and Mr. L. C. L. 
Dale, M.Sc., A.M.I.E.E. {former generation engineer (con- 
struction), Midlands Division). Project Engineers :— Mr. 
E. C. Shackleton, Associate I.Mech.E., Associate I.E.E. 
former generation engineer (construction), South Wales 
Division) ; Mr. A. E. Farmer, M.Sc., M.I.Mech.E., M.1L.E.E. 
former generation engineer (construction), Midlands Division} ; 
Mr. F. Favell, M.I.Mech.E., M.1.E.E. former chief genera- 
tion engineer (construction), East Midlands Division ; 
Mr. R. G. Millard, A.M.I.Mech.E., A.M.I.E.E. ‘former 
generation engineer (construction), East Midlands Division ; 
and Mr. A. H. Jones, M.I.Mech.E. ‘former generation 
engineer (construction), East Midlands Division . Programmes 
and Progress Engineer: Mr. D. C. Bentley, B.Sc.(Eng.), 
Grad.I.Mech.E. former senior assistant engineer generation 
(construction), South Wales Division. Administrative 
Officer: Mr. H. J. Bick, M.B.E., A.C.I.S., A.M.B.I.M. 
(former deputy secretary, Midlands Division). 
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British Coal Utilisation Research Association 


HE annual report of the British Coal Utilisation 
Research Association, recently published, contains 
extensive information relating to the Association 

and its activities during the year ended December 31st, 
1957, including a detailed review of the research pro- 
grammes carried out, abstracts of reports, publications, 
and patents, and, finally, the accounts for the year. 

Referring particularly to the firing of industrial boilers, 
the report states that a number of lectures on aspects of 
boiler firing and on means for preventing the emission 
of grit, dust and smoke have been given, while the results 
of an extensive series of tests on the coking stoker 
referred to in the previous year’s report have now been 
published. The 1956 report also mentioned tests being 
made on a chain-grate stoker incorporating a modified 
air distribution system, and after a number of experi- 
ments, carried out during the year under review, with 
coals differing in rank, it was found that although the 
combustion characteristics of the appliances, as shown 
by the CO, content of the flue gases, had been improved, 
the carry-over into the boiler passes was greater than 
normal. However, there appeared to be no increase 
in the dust burden from the exit gases. A new method 
of controlling the air distribution through the fuel bed 
of a chain-grate stoker has now been evolved as a result 
of experiments with a cold air model, and a stoker 
incorporating the most favourable modifications is now 
under test in the Association’s Economic boiler. Other 
experiments have shown that, with some designs of 
chain-grate stoker, a substantial quantity of combustion 
air, occasionally as much as 30 per cent. of the total 
supply, may leak into the furnace tube through the end 
of the stoker. The air does not pass through the fuel 
bed and can be considered only partially effective as 
secondary air. It would be better used if injected at 
such a point as to enable it to mix immediately with 
combustible gases present in the furnace tube. Ways to 
minimise this air leakage are being sought. 

A simple air/fuel ratio controller, based upon the use 
of a heated bi-metallic strip, has been further developed. 
Initial problems, such as the vibration of the element and 
the adjustment of the zero point, have been solved and 
the controller’s operating characteristics have been 
determined. Tests to establish its performance and 
reliability under a range of firing conditions are in 
hand. 

In the field of grit and dust emission, attention has 
been given mainly to the formulation of procedures, and 
to the design of equipment for assessing grit and dust 
emission. A paper dealing with the means for reducing 
pollution from industrial boilers was contributed to the 
Conference on Clean Air, organised by the Institution 
of Mechanical Engineers, and the results of basic research 
on dust sampling at anisokinetic rates have also been 
published. Towards the end of the year, the Advisory 
Committee on Particle Mechanics recommended that 
the experience gained should be made available nationally 
by the preparation of a handbook, in which three pro- 
cedures for determining dust emission are to be speci- 





fied :—(1) subject to certain provisos that can now be 
stated explicitly, a single-point sample can be taken with 
a precision usually of + 20 per cent.; the test will 
usually suffice to show, for example, whether or not a 
given plant is responsible for a local nuisance ; (2) for 
monitoring emission at successive intervals of time, 
single-point sampling may be adopted under somewhat 
less restrictive conditions than in (1); (3) for accurate 
estimation of emission, a multi-point sampling procedure 
must be adopted. These three sampling procedures 
have been developed from tests on industrial coal-burning 
plant, etc., and the experience gained has enabled the 
sampling equipment, based on that described in the 
annual reports for 1955 and 1956, to be improved. The 
outcome is to be described in detail in the handbook, 
which will be issued later this year. The automatic 
particle counter and sizer developed by the Association 
in collaboration with a member firm is now in commercial 
production, and has been subjected to extensive laboratory 
tests. 

Experimental. work with a model furnace-tube plant 
has continued during the year in connection with the 
heat transfer in shell boilers. Several surveys have been 
made of the temperature conditions along the length of 
the furnace tube and have indicated substantial strati- 
fication in the gas streams. This confirms the results of 
an earlier investigation, carried out with the Economic 
boiler, in which gas samples were taken down the length 
of the furnace tube. The substantial leakage of air which 
it has been shown can occur through the rear of a chain 
grate could account for much of this irregularity in gas 
temperature. The results, together with the measure- 
ments of heat transmission to the furnace tube, have 
enabled an overall heat balance to be drawn up; after 
considerable refinement of measuring techniques, the 
unaccounted heat loss has been reduced to about 2 or 3 
per cent. Modifications have also been made during the 
year to the Economic boiler in the form of access tubes 
inserted from the outer shell of the boiler through the 
steam and water space to the furnace tube. It is now 
possible to make measurements of the gas in the furnace 
tube at six points along its length. A small heat flow 
meter has been developed for measurement of the pattern 
of heat transmission. 

In recent years an increasing number of instances 
have been brought to the notice of the Association of the 
build-up of deposits on the rear tube-plate and in the 
smoke tubes of coal-fired Economic boilers, and during 
the year a number of case histories of such deposits 
have been examined and, whilst the investigation is still 
at an early stage, certain conclusions have been drawn. 
For example, it has been found that the presence of a 
deposit usually, but not always, coincides with the use 
of a coal with a chlorine content in excess of 0.4 per cent. 
The available case histories show that the trouble is not 
associated with any particular design of boiler or grate. 

The problem of steam wetness has not been the subject 
of a great deal of research since an improved steam 
separator was designed some two years ago. Several 
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successful installations have been carried out, including 
one on a packaged-type boiler supplying back-pressure 
steam engines. The number of enquiries from steam 
users for such separators has increased, and it is hoped 
during the coming year to arrange for their manufacture. 


Deposits and corrosion in water-tube boilers 

The main findings of the work in connection with the 
problem of deposits and corrosion in water-tube boilers 
carried out during 1957 are summarised under the head- 
ings—corrosion of air-heater and other cold end surfaces ; 
pilot-scale work at Leatherhead ; laboratory studies on 
the release of chlorine, alkalis and sulphur during the 
combustion of coal ; and development of instruments. 

In the first instance, most of the field work undertaken 
has been devoted to investigating various means of 
alleviating the trouble, which occurs with both oil-fired 
and coal-fired boilers. At Nantes-Chevire power station 
(Electricité de France) tests were carried out to evaluate 
the behaviour of dolomite, and ammonia as corrosion- 
inhibiting additives on oil-fired boilers. Dolomite, 
injected into the furnace in the proportion of four parts 
of dolomite perf 1,000 parts of oil, effected a small but 
significant reduction in the acid dewpoint. Further 
additions of dolomite at the inlet to the air-heater effected 
no improvement ; larger additions to the furnace were 
found to be undesirable on account of slagging. Am- 
monia, added at the rate of 0.6 parts per 1,000 of oil, 
completely suppressed the acid dewpoint but gave rise 
to sticky air-heater deposits which themselves were 
corrosive and which caused rapid blockage of the air- 
heater. At Wallasey power station, tests were carried out 
with new burners designed with special air-inlet arrange- 
ments. These burners did not affect the acid conditions 
in the boiler, and made excessive smoke; they are 
being modified, however, and further tests are likely to 
be undertaken. Ammonia injection was also studied 
at this station, and at an input rate of 0.3 parts per 1,000 
parts of oil, the acid dewpoint of 300 deg. F. was sup- 
pressed to a water dewpoint (circa 140 deg. F.). With a 
view to assessing the importance of hot iron surfaces in 
catalysing the reaction 2SO, + 0, » 2SO,, a special 
test section has been added to a stoker-fired boiler at 
Barking power station. Gases tapped off from the super- 
heater chamber are divided into two parallel streams. 
One stream passes directly to a cooling section containing 
comparatively little metal surface, and thence to an air- 
cooled section in which the amount of corrosion taking 
place is studied, while for comparison, the other stream 
passes over a considerable area of hot metal before entry 
to a cooling section, parallel with the first. No significant 
results have yet been obtained as the installation has been 
in use for a comparatively short time only and operational 
difficulties have yet to be overcome. Experiments on a 
laboratory scale showed only a temporary catalytic effect 
but, if the current work shows that the effect is an 
important one, experiments will be continued to find 
means of suppressing the action, e.g. by the use of coatings 
on the hot iron surfaces. 

At Leatherhead, the large combustor (P.F.4) which 
burns up to 50 lb./hr. of pulverised coal, has been used 
to study the effect of gas velocity on the quantity and 
strength of alkali-bonded deposits. It has been found 
that with an increase in gas velocity the quantity of 
bonded material increased apparently to a maximum ; 
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thereafter both the strength of the bonding and the 
amount of the deposit are reduced. Up to the maximum 
gas velocity of about §0 ft./sec., the amount of deposit 
is a function of the increase in gas velocity and, insofar as 
it can be measured, the tightness of bonding follows a 
similar trend. This suggests that the flow pattern, as 
well as the average velocity, of gases through the super- 
heater chamber and over the tubes may be of importance 
in determining whether a given boiler will be subject to 
superheater fouling. It was also found that with the coal 
used (Thoresby Slack), the deposits from a low (12 per 
cent.) ash sample were more strongly bonded and greater 
in quantity than from a high (18 per cent.) ash sample, 
at the same heat release rate. 

Laboratory studies on the mode of release of chlorine, 
alkalis and sulphur during the combustion of coal over 
the temperature range 200-930 deg. C., were discussed in 
the 1956 annual report. This work, in which the coals 
were heated slowly (at approximately 9 deg. C./min.), 
has now been extended to cover temperatures up to 
1,500 deg. C. under shock heating conditions. Some 
of the analytical difficulties arising at the higher tempera- 
tures have not yet been overcome, but the results confirm 
that, as with slowly-heated coal, all the chlorine is released 
by 750 deg. C., whilst up to 930 deg. C. 20 per cent. of 
the sulphur is retained in the residue. Up to 930 deg. C. 
no sodium or potassium was lost by the low or medium 
chlorine coals, but with the high chlorine coal (0.¢ »>er 
cent.) 30 per cent. of the sodium was lost by the time chis 
temperature was reached. To obtain related information 
for pulverised coal, the use of a small combustor (P.F.5- 
120 g./hr.) is providing promising results. On this small 
scale, difficulty in sampling the gas stream of a larger 
unit is avoided, since the whole of the output from the 
combustor can be collected. 


Instrument development 

Under the heading, development of instruments, it is 
reported that the alkali meter has been in frequent and 
successful use in operation with the new pulverised fuel 
combustor ‘P.F. 5), and also in field trials. To aid the 
study of alkali release, high efficiency dust-collectors have 
been constructed ; these embody essentially a cyclone, 
in series with two electrostatic precipitators. Such 
apparatus will collect dust of all particle sizes ; and in 
particular any aerosols present in the gas stream are 
collected in the precipitators. A new design of recording 
dewpoint meter functioned satisfactory for a period of 
several weeks at Marchwood power station, and an 
improved model is under construction. Attention is 
now being focused on cleaning the sensing element, 
which is the only obstacle to making the instrument 
entirely automatic. There are obvious advantages in 
thus eliminating the human error in dewpoint deter- 
mination ; further, the new apparatus enables continuous 
records of dewpoints to be obtained. It should thus 
prove possible to monitor accurately the effect of additives 
or other methods of corrosion control. An improved 
design of ring electrode and thermocouple in the 
B.C.U.R.A. dewpoint meter element has led to greater 
accuracy, and has facilitated the manufacture of these 
elements to meet the increased general demand. 

Copies of the annual report (price 10s.) may be ob- 
tained from the Liaison and Publications Officer, 
B.C.U.R.A., Randalls Road, Leatherhead, Surrey. 
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American Equipment for Coal Sampling 








By A. E. WILLIAMS, Ph.D., F.C.S. 


NALYTICAL chemistry has kept pace with the 
A demands made upon it in ascertaining the com- 
position and heating value of coal, but until 
recently methods of sampling often left much to be 
desired. As a result, the operators of steam-raising 
plant—in spite of the analyst’s accuracy in reporting the 
results on a sample submitted for test—would frequently 
buy a coal vastly different than that intended. A con- 
cern using 1,000 tons of coal each week, for example, 
would lose a considerable sum of money each year if the 
fuel was bought on the basis of a 10 per cent. water con- 
tent, as shown by sample-testing in the firm’s own 
laboratory, when the bulk supplies as received contained 
up to 1§ per cent. A similar discrepancy could easily 
arise with regard to calorific value of the fuel. 

The conventional method of obtaining anything like 
an average sample from bulk solids is a time-consuming 
operation, and often occupies a period longer than that 
required for testing the sample ; eight hours is suggested 
as the minimum time if the sampler works hard and fast 
enough. The method consists broadly of crushing 
approximately 1,000 lb. of coal down to I-in. pieces, 
on a hard, clean surface, and forming it into a coned 
pile, which is then turned over and over with a shovel 
to make a long, narrow pile. Alternate sections of the 
latter are then isolated, brought together and again 
coned, before crushing to j-in. pieces. This process 
of coning, crushing, and sectioning is repeated until 
ultimately a powder amounting to a few pounds in 
weight is obtained. The composition of this powder, 
if all the sampling operations have been carefully carried 
out, will bear some resemblance to the bulk material, 
but it is generally lower in moisture content, due to 
drying out while sampling. As the operation of sampling 
is just as important as the work to be done on the sample 
in the laboratory, the sampler is invariably regarded as a 
trusted servant of the company. It is questionable, 
however, whether the most devoted employee will not be 
tempted to discard rock and slate he finds in his sample, 
rather than go to the trouble of breaking this up ; it is 
much easier to break up coal than slate or rock. The 
temptation to reject hard pieces found in the sample is 
very great, and each rejection impairs the accuracy of 
sampling. It is evident, therefore, that if the work 
carried out by the sampler can be taken over by mechan- 
ical equipment—which is not liable to human failings— 
the sampler would be free for work elsewhere, while 
at the same time more accurate sampling would be 
ensured at a lower cost. 

In the U.S.A., coal sampling is considered an integral 
part of any large coal consumer’s activities, and this is 
emphasised by the fact that over 65 per cent. of large 
users sample all coal received to ensure that the material 
is purchased on a strict calorific value basis, and to 
avoid paying for deleterious material. The U.S. Govern- 
ment in their 1955 revision of Technical Paper 133, 
** Coal Sampling,” refer to sampling as one of the most 





important features determining successful and satisfactory 
applications of the specification method of purchasing coal. 
Its purpose is in the first place to further means whereby 
the Government is assured of receiving the coal for which 
it has contracted ; secondly, to protect the interest of 
the Government by providing a means for determining 
liquidated damages if contractors fail to deliver coal of 
the quality guaranteed ; and finally, to provide the pur- 
chasing officer with an official basis for making his 
purchases on a sound, uniform technique. American 
experience shows that of the 65 per cent. of coal users 
who check their coal, some have found that they could 
use cheaper coal. Others have discovered that from 
accurate sampling, penalties cam be exacted, and they 
receive them without contention from the contractor. 
Accurate samples of every rail-car or barge of coal, allow 
comparison of different coals, enabling the consumer to 
ascertain exactly how many heat units will be developed ; 
the user and contractor can then agree on the precise 
value of the fuel, and costs become proportionate to 
value received. 

According to the U.S. Bureau of Mines, hand-sampling 
involves thirty-four different stages, and can take a day 
to complete ; on the other hand it requires a compara- 
tively short time to pass the necessary amount of coal 
through a crusher-sampler. Under hand-sampling 
methods, excessive time taken in obtaining the sample 
permits moisture evaporation from the sample, and the 
final tests in the laboratory do not show the true amount 
of water in the bulk material ; so that a claim made on the 
laboratory test is underestimated. The unit for sampling 
which has been adopted in the U.S.A. is a crusher- 
sampler manufactured by the Sturtevant Mill Co., 
Boston, which is suitable for either coal or coke, as well 
as other minerals. It is capable of crushing 3-in. and 
smaller coal to sizes of 6-mesh and finer, with a large 
proportion to 20-mesh and finer, at the rate of one ton 
per hour. Coarse grinding capacities are larger. At 
the same time the unit automatically chooses a truly 
representative sample of the material fed to it, while 
eliminating thirty-two of the thirty-four steps required 
with hand-sampling. 

The machine is driven by a motor rated at approxi- 
mately 3-h.p., and the principle of operation may be 
seen from the accompanying sectional arrangement 
drawing. The horizontal or pinion shaft rotates at 
approximately 400 r.p.m. in a clockwise direction, when 
viewed from the end of the shaft. Looking down into 
the unit, the vertical shaft and crushing nuts rotate 
clockwise at 160 r._p.m. The coal is fed into the hopper, 
where it is gripped by the revolving coarse crushing nut 
and roughly crushed against the top of the liners. It is 
then passed by gravity to a revolving fine-toothed crushing 
disc and stationary liner, where the crushing operation is 
completed. Due to this gradual reduction process, and 
the rotating crushing action, the sample is thoroughly 
mixed and is ejected as a homogeneous, finely disinte- 
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grated and fully representative mixture of the fuel ; 
including, of course, the correct proportion of impurities. 
The fuel is then discharged at the periphery of the rotating 
disc, where, §, 10 or 1§ per cent. of the circumferential 
discharge is passed through an independent sample 
spout; the balance being passed through a larger 
inclined surplus spout. By operating in this manner, 
the sample of coal is not taken directly after the rough 
crushing operation and then further reduced ; it is allowed 
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(Above). Diagrammatic arrangement of the Sturtevant coal crusher- 
sampler showing discharge from the surplus spout. 


Coal being fed into a crusher-sampler unit, as supplied 
by the Sturtevant Mill Co., of Boston, U.S.A. 


(Right). 


to remain until the material together with its impurities 
are finely disintegrated and thoroughly mixed. 

By using different sizes of spout or chute for the passage 
of the sample, it is possible to obtain the 5, 10 or 15 per 
cent., according to the estimated amount of impurity 
that is expected in the material. Where the fuel is 
known to be high in impurity, a 5 per cent. chute would 
be used ; but for good quality material of low impurity 
content, the Io or I§ per cent. chute would be employed. 
The sample chutes can be changed to facilitate the 
different qualities of fuels being sampled, and they can 
also be assembled at either side of the machine, to suit 
any specific location. The chute is adjustable by means 
of slotted holes and is normally raised upwards so as to 
just clear the lower nut in rotation. A handwheel 
adjustment is fitted on the lower part of the machine 
to give fine or coarse grinding as required ; clockwise 
movement of the wheel brings the grinding members 
together for fine crushing, while movement in the 
opposite direction will open the grinding members for 
coarser grinding. The handwheel is normally turned 





Engineering and Boiler House Review, August, 1958 


slowly while the machine is running, until the crushing 
nuts can be heard contacting the stationary grinding 
liners. When coal is fed to the machine, the grinding 
nuts centre themselves and operate without striking the 
liners. The cone and sideplates of the crusher unit are 
constructed to withstand long periods of heavy usage ; 
the experience of a New York concern which uses the 
crusher-sampler 16 hours each day, being that it is 
necessary to replace these elements every two to five 
years according to the hardness of the coal being handled. 

A typical application of the crusher-sampler in 
American power stations is a group of three units installed 
at the Huntley station, New York. A sample is taken 
for testing as the coal is fed to the burners, while in 
addition, a composite weekly sample of the coal used 
is also tested. In this way the station staff maintain 





a careful control and have statistics available to ensure 
that the cost of electricity, which can fluctuate in accord- 
ance with the calorific value of the fuel, is kept as stable 
as possible. One of the three crusher-samplers is in 
intermittent operation, processing 2,400-lb. of coal each 
week, while the other two process approximately 1,000-lb. 
of coal daily, ejecting a gross sample of 100-lb. These 
samples are sent to the Niagara Mohawk Power Corpora- 
tion’s Service Centre, in Buffalo, where the fuel is tested 
for volatility, grindability, fusion characteristics, etc. 
The resultant information is interpreted into kilowatt 
potential. At the power station, the coal is unloaded 
by a bucket-type unloader, it is then conveyed to the 
coal crushers and then sampled. It is next conveyed 
either to 25-cycle bunkers, or 60-cycle combination 
storage and bunker areas. For the 25§-cycle plant, coal 
is gravity-fed from the bunkers via coal weighers, is 
then pulverised, and passed by compressed-air to the 
boiler burner equipment. In the 60-cycle plant, coal 
is delivered by conveyors to pockets over the coal crushers 
then to coal weighers, thence to pulverisers, and finally to 
the burner equipment at the boiler furnace. 
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Power Generation and District-Heating 


By J. GRINDROD, B.A.(Com.) 


NEW plant designed to generate electricity and in 
addition supply heat for a district heating system, 
is now under construction for Stockholm’s Elek- 

tricitetsverk at Spanga, a new suburb of Stockholm, 
Sweden. Exhaust steam from three turbo-generators, 
having a total capacity of approximately 80-MW, and 
which are supplied with steam from three high-pressure 
boilers, each having an output of 286,650 lb./hr., will 
be conveyed to condensers, where the steam will serve 
as the heating medium for the circulating-water of the 
district heating system. Two 88,200 lb./hr. boilers at 
the present time being operated by Stockholms Elek- 
tricitetsverk in a large temporary central-heating plant, 
will also be installed on the new power plant site for use 
during periods when the turbines need not be in opera- 
tion. These low-load boilers will also be frequently used 
during the summer months to satisfy the heat demand of 
the hot-water system. Finally, the boiler plant will 
include two electrically-heated steam boilers, each rated 
at approximately 15-MW, which will utilise surplus 
power from hydro-electric generating stations. The 
new installation has been designed for a maximum heat 
output of §94.2 to 694.4 million B.Th.U./hr. 

Coal and oil fuel for the new station will be delivered 
by sea; the coal being unloaded by a crane constructed 
by M.A.M., of Nurnberk, which company is also to be 
responsible for supplying an endless belt conveyor for 
transporting the coal from the harbour to the boiler 
bunkers. Oil will be stored in underground storage 
tanks. 

The three high-pressure steam boilers will be supplied 
by AB Svenska Maskinverken, Sddertalje, and are to be 
of the radiant-type with natural circulation and designed 
to operate at 1,192.8 lb./sq. in. and 968 deg. F. Arranged 
for either oil or coal firing, each boiler has been designed 
for a c.m.r. of 242,550 lb./hr. when fired with pulverised 
coal. The boiler maximum load of 286,650 lb./hr. can 
be attained with oil fuel or with pulverised coal and oil. 
The furnace walls are formed of closely-pitched, 1}-in. 
dia. tubes suspended from the beam structure of the 
boiler by means of spring supports. Immediately above 
the tubes, there is a thin fireproof layer of reinforced 
tamping clay, outside which is fitted a sheet-iron sealing 
jacket, followed by layers of glass wool and finally a 
protecting cover of sheet-iron. 

Flue gases from the furnace first pass through the 
superheater which is arranged in two separate sections 
with an intermediate steam cooler. Steam from the 
boiler dome is first passed through the low-temperature 
top section of the superheater, in the opposite direction 
to the flow of flue gases, then through the steam cooler 
and finally, in the same direction as the flue gas, through 
the high-temperature lower section. The superheater is 
of the horizontal self-draining type, built in the form of 
vertical screens suspended from the cooling tubes. 


The dimensions of the superheater and steam cooler 
are such that the steam temperature can be maintained 
at any desired value between 896 and 968 deg. F., from 
full load down to 198,450 lb./hr. This can be achieved 
equally as well with coal as with oil fuel. The steam 
cooler is of the injection type, manufactured in accordance 
with the Dolezal system, and the injection water will 
consist of condensate obtained by condensing saturated 
steam from the dome by means of the incoming feed- 
water. The pressure drop in that part of the superheater 
which is located between the dome and the point of 
injection, together with the pressure produced by the 
water column between the injection water condenser 
and the point of injection, will provide the motive 
power. Situated below the superheater, is an economiser 
supplied by E. Green & Son Ltd. 

The flue gases having passed through the superheater 
sections then pass to the air preheater, which is of the 
Ljungstrom type. In order to prevent corrosion, should 
the temperature of the preheater sheet-iron panels fall 
below the dew point of the flue gases, steam batteries 
will be arranged to heat the incoming combustion air. 
Finally, the flue gases are carried via a dust separator and 
the i.d. fans to a single brick-built chimney arranged to 
serve all three boilers. As the Spanga station will be 
situated in a residential district, the dust separators are 
to be of a particularly high-efficiency, and if the essential 
requirements cannot be met, electrostatic precipitators 
or a combination of electrostatic precipitators and 
mechanical dust separators will be installed. 

Each boiler will ultimately be served by two KSG 
impact coal pulverising mills, each of sufficient capacity 
for a steam production of 121,275 lb./hr. Initially, 
because of the unfavourable price of coal prevailing at 
the time of planning compared with that of oil, only one 
of the mills for each boiler was to have been installed. 

Three twin-rotor type turbines manufactured by 
Svenska Turbinfabriks AB Ljungstrom (STAL), of 
Finspong, are to be installed. Two of these units will be 
pure radial-flow turbines, equipped with hot-water 
condensers, intended for circulation water heating with 
exhaust steam from the turbines, while the third will be a 
combination radial-flow and axial-flow turbine. 

From the high-pressure chamber of the No. 3 turbine, 
which is to be constructed in accordance with the radial- 
flow principle, the exhaust gases are carried either to a 
hot-water condenser, or via overflow valves to the low- 
pressure chamber developed in the form of two axial- 
flow turbines. The exhaust steam from the low-pressure 
chamber will be condensed in a cold-water condenser, 
the cooling medium being sea-water. The turbine can 
thus be operated either as a pure heat turbine, the 
exhaust steam being condensed in the hot-water condenser 
and utilised for heating purposes, or as a plain condensa- 
tion turbine. In the former case, a small amount of 
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cooling steam has to be conducted through the low- 
pressure part of the turbine. Combined operation is also 
possible, the exhaust steam then being led simultaneously 
into both the condensers. In condensation service only, 
and with full steam inlet conditions, the aggregate 
develops approximately 32-MW, and in heating operation 
about 23-MW with a circulating-water temperature at the 
condenser outlet of approximately 212 deg. F. At lower 
circulating-water temperatures the turbine output will, 
of course, be greater. 

In all the hot-water condensers the heating of the 
circulating water can reach a maximum of 248 deg. F. 
Each turbine yields slightly more than 19.84 million 
B.Th.U./hr. to its respective hot-water condenser at 
the maximum quantity of steam to the turbine of approxi- 
mately 264,600 lb./hr. All the turbines are provided 
with non-regulated steam outlets at 8 and 3 atm. at the 





full steam supply. The outlet steam 
is essentially used for feedwater pre- 
heating, the 3 atm. steam in a pressure 
exhauster and the 8 atm. steam in a 
high-pressure pre-heater. In addition, 
No. 3 turbine is provided with an 
outlet for preheating the condensate 
from the cold water condenser. 

At the Spanga plant, the boilers 
and turbines will operate on the unit 
principle, forming three separate blocks, 
with shut-off lines between each block. 
From the high-pressure system steam 
can be transmitted via reducing and 
cooling devices to a low-pressure sys- 
tem for an operating pressure of about 
25 above atmospheric pressure. This 
system can also be supplied from the 
low-load system and the electrically-heated boilers. The 
low-pressure steam is used for heating the circulating- 
water in special heat-exchangers, or reserve condensers, 
when the turbines are not in operation, or when the 
quantity of heat rendered in the turbine condensers is 
insufficient to cover the demand for heat of the distribu- 
tion system. The low-pressure steam is also utilised 
for feedwater preheating, oil preheating, pressure sus- 
tenation in expansion vessels and other purposes. 

Each boiler/turbine unit will be provided with a feed- 
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water tank furnished with an exhauster, into which the 
condensate formed in the condensers is pumped, and 
where removal of aggressive gases takes place, as well as 
the preheating of the condensate by the steam from the 
3 atm. turbine outlets. Feedwater at a temperature 
of approximately 221 deg. F. to 263 deg. F., depending 
on the turbine load, is pumped to the steam boilers via 
high-pressure pre-heaters, which raise the temperature 
of the feedwater to approximately 320 deg. F. at the full 
turbine load. Each boiler is provided with two electric- 
ally-operated feed pumps. The low-load and the elec- 
trically-heated boilers are fed by separate pumps. 
Between the feedwater supply lines of the different 
boiler/turbine units there is a tie line that can be shut off, 
and by means of which a feedpump associated with one 
boiler may, if required, feed into the boiler of another 
unit. A combination of pumps also supplies water to 
the various feedwater tanks, regardless 
of whether the pressures in the tanks 
are the same or not. Dilution water 
is prepared by the evaporation of 
tapped steam or fresh steam from the 
low-pressure system, the feedwater 
to the evaporator being softened and 
partially freed from salts and gases. 
The main elements of the circulating 
water system incorporated in the 


(Left and below). Two views of the No. 3 
turbine to be installed at the new Spanga 
power station, near Stockholm, Sweden. These 
show the turbine, which is of the combined 
radial-flow and axial-flow type, under con- 
struction for works testing by the manu- 
facturers, Svenska Turbinfabriks AB Ljungstrom 
(STAL) of Finspong. 





Spanga plant will be the turbine condensers, the reserve 
condensers, the hot-water accumulators, the expansion 
vessels and the circulating-water pumps. Both the 
reserve condensers will have a total capacity of 396.8 
million B.Th.U./hr. By means of the hot-water accu- 
mulators, the turbine output may, to some extent, be 
disengaged from the prevailing demand for heat at any 
one time. In addition, a concentration for day-time 
consumption of the 24 hours heat demand is made pos- 
sible whereby a considerable increase in the amount 
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of good counter-pressure is obtained. The three accumu- 
lators have a total volume of 234,639 cu. ft. Steam is 
utilised to maintain pressure in the expansion vessels. 

The cooled return water from the various parts of the 
distribution system flows in a pipeline immediately 
outside the station wall, where the circulating-pumps of 
the return-line are connected. From these pumps, 
which increase the water pressure from about 3 to 6.5 atm. 
of overpressure, the water is carried to the turbine circuit 
pumps, by means of which the pressure drop in the 
hot-water condensers and hot-water accumulators, as 
well as the corresponding pipe system, is overcome. 
The water then passes, in series, through the different 
hot-water condensers and continues, via the main line 
pumps, into the distribution pipe-lines. By connecting 
the turbine condensers in series, they will operate at 
a higher average vacuum than if connected in parallel, 
enabling a greater exchange of energy and a higher 
maximum output to be obtained per unit of heat de- 
livered to the circulating water. 

Should the heat output of the turbine condensers 
exceed the demand for heat in the distribution system, 
the accumulators will be charged, part of the heated 
water being carried to the top of No. 1 accumulator and 
a corresponding quantity of cold water being let out 
at the bottom of No. 3 accumulator and from there led 
into the condensers. The accumulators will be drawn 
upon when the heat emitted in the condensers is in- 
sufficient for the needs of the distribution system, the 
water then flowing through the accumulators in the 
opposite direction. The quantities of water passing 
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through the turbine condensers and hot-water accumula- 
tors will be regulated by a special governor actuating the 
speed of the turbine circuit pumps. This governor also 
determines whether charging or discharging is to take 
place. The maximum temperature in the accumulators 
will be approximately 248 deg. F. 

In order to prevent the temperature of the water 
pumped into the distribution system becoming needlessly 
high, when, for example, the accumulators are being 
charged at higher temperatures than required by the 
system, a shunt-line from the pressure side of the return 
line pumps to the suction side of the supply line pumps 
enables cold return water to be mixed, when desired, 
with the warm water from the condensers. The extent 
of the return water mixture is controlled by a separate 
temperature regulator. If the accumulators are com- 
pletely charged a so-called return cooler, utilising sea- 
water as a cooling medium, can be put in operation to 
assist in cooling the hot circulating-water in the turbine 
condensers. The return cooler will be designed for a 
capacity sufficient to eliminate the heat emitted by the 
turbine at full load. When necessary, the No. 1 turbine 
condenser can be connected to a sea-water pipe system 
and run in plain condenser operation. Since the No. 3 
unit can also operate as a condensation machine the plant 
may be operated at full load, even though there is no 
prevalent heat demand. 

All control equipment associated with the new plant 
will be concentrated in a separate control room, one 
section of which will be reserved for the electrical control 
equipment of the station. 





RETIREMENT OF MR. L. F. JEFFREY 


Mr. L. F. Jeffrey, B.Sc.(Eng.), M.Inst.C.E., M.I.Mech.E. 
M.1.E.E., who has just retired from the position of divisional 
controller, East Midlands Division, Central Electricity 
Generating Board, on the advice of his doctors, was educated 
at Whitgift School, Croydon, Battersea Technical College 
and London University. He received his practical training 
with James Keith & Blackman Co. Ltd., and during the 1914-18 
war served in the Navy. After three years as assistant mechan- 
ical and electrical engineer at the Beckton works of the Gas 
Light & Coke Co., he became assistant constructional engineer 
with the Birmingham Corporation Electric Supply Depart- 
ment. In 1936 he joined the West Midlands Joint Electricity 
Authority as technical assistant and constructional engineer, 
becoming deputy chief engineer in 1938, chief engineer in 
1942 and senior executive officer in 1948. On nationalisation 
of the electricity supply industry he was appointed chief 
generation engineer (construction), B.E.A. Midlands Division, 
and became divisional controller, East Mildands Division 
in 1951. At this time the policy of the Authority was to build 
a number of large generating stations operating at high steam 
pressures and temperatures, and situated on the banks of the 
River Trent, and near to the extensive East Midlands coal- 
field. It has been part of Mr. Jeffrey’s responsibilities to 
supervise the design and construction of these new stations, 
which include Willington, Castle Donington, Drakelow, and 
Staythorpe, with High Marnham now under construction. 

a. * * 


Kelvin & Hughes (Industrial) Ltd. states that its admin- 
istrative offices are to be moved on August 11th, from 2, 
Caxton Street, Westminster, London, S.W.1, to their new 
building at Empire Way, Wembley, Middlesex. Tel. : 
Wembley 8888. Telegrams : Kelhue, Wembley. 

* _ 


We are informed that the head office of Incorporated 
Plant Engineers, at 12, The Parade, Solihull, Warwickshire, 
was closed on July 31st, and will re-open on the morning of 
August 6th, at 2, Grosvenor Gardens, London, S.W.1. 
Telephone: Sloane 0469. Telegrams: Planteng Sowest 
London. The secretary of the Institution is Mr. R. F. 
Farmer. 


ASSOCIATION OF WATERWORKS OFFICERS 


Wallace & Tiernan Ltd., Power Road, London, W.4, the 
well-known manufacturers of chlorination equipment for the 
elimination of slime and algae fouling in power plant, con- 
densing plant, and other associated equipment, acted as hosts 
recently to sixty delegates from the South Eastern Area of the 
Association of Waterworks Officers. The visitors included 
Mr. D. W. Blackmore and Mr. B. T. Baldock, the latter being 
honorary general secretary of the association, Mr. R. A. F. 
Lees, chairman of the South Eastern Area Committee and 
Mr. W. G. Close, a past president of the Association. Wallace 
& Tiernan directors and ofhcials received the guests, and an 
address of welcome was given by Mr. W. H. Wood, the 
chairman and managing director. Mr. Wood congratulated 
the delegates on belonging to a progressive Association, part 
of whose policy was to keep its members informed of all the 
latest developments relevant to their profession by the 
constant interchange of ideas. He pointed out that manufac- 
turers, for their part, must be able to see a problem from the 
point of view of the man on the site. The delegates were then 
conducted on a tour of the works in order to see all the phases 
of the company’s manufacturing activities, including the 
research and development laboratories. Among the fields of 
activity covered are dissolved oxygen recording, chlorine 
residual recording, dry chemical feeding, cathodic protection 
of steelwork, and chemical proportioning pumps. Equipment 
relating to these and other subjects was on display together 
with a collection of photographs and illustrative diagrams. Of 
particular interest to the visitors was a display of component 
parts, and the fact that upwards of fifty different materials had 
been employed in their manufacture. These included optical 
glass, monel, platinum, tungsten, gold, molybdenum, fibre 
glass, beryllium copper, silver, P.V.C. and many others. 

+ * * 


W.C. Holmes & Co. Ltd., Huddersfield, have received an 
order from Babcock & Wilcox Ltd., for two Holmes-Elex 
electrical precipitators to be installed for service with the two 
pulverised-fuel-fired re-heat unit boilers which will serve the 
200-MW generating sets at the West Thurrock Power Station 
of the C.E.G.B. (Eastern Division). 








New method of scaffolding 

In order to provide safe and com- 
plete access to the interior of the 
boilers at Marchwood power station 
during periods of inspection and 
overhaul, use is being made of 
specially designed scaffolding con- 
structed from Self-Lock frames sup- 
plied and erected by the Mills 
Scaffold Co. Ltd. The frames, 
measuring §-ft. by 2-ft. are passed 
one at a time into the boiler through 
a man-hole, and it is possible for 
thirteen men to erect or dismantle a 
complete scaffold in thirteen hours, 
as opposed to the three days normally 
required when using standard 2-in. 
dia. scaffold tube and fittings, the 
cost of the scaffold frames being 
absorbed by the saving achieved 
from the reduced shutdown period 
of one boiler. The boiler unit in 
which this equipment was first em- 
ployed was a “‘ Etaflow’”’ two-drum 
boiler supplied by John Thompson 
Water Tube Boilers Ltd., with a 
m.c.r. of §50,000 lb./hr. at 925 Ib. 
sq. in. and 915 deg. F. Designed 
originally for pulverised coal-firing, 
the boiler had been modified for oil 
firing, the modifications including the 





closure of the ashpit by fitting a false 
floor of fire bricks carried on a 
framework of tee-section girders. 
The scaffolding consisted of nine 
towers joined together with tie-bars, 
the centre tower being 70-ft. high, 
and carried directly on the false 
floor of the ashpit, the two banks of 
towers on either side being canti- 
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levered off, and rising to a height of 
56-ft. and 60-ft. respectively, the 
variation being due to the sloping 
roof of the boiler. Upon erection, 
the clearance of the inside face of 
the boiler and the scaffolding was 
found to be approximately 6-in. 
and to ensure complete stability of 
the structure, lengths of 2-in. dia. 
scaffolding tube (known as ledgers) 
were attached to the towers, the ends 
of the tubing butting up against the 
boiler walls. In this way, the scaffold- 
ing was stabilised on all four sides. 
Apart from boiler maintenance and 
inspection work, the Self-lock equip- 
ment is used throughout the power 
station for plant and building main- 
tenance and repair work. (Mills 
Scaffolding Co. Ltd., Trussley Works, 
Hammersmith Grove, London, W.8. 


A new indicating controller 
Foxboro-Yoxall Ltd. announce the 

introduction of a new air-operated 

indicating controller, the M/41A. 


This new addition to their range of 


rectangular cased indicators, con- 
trollers and recorders provides ‘‘ on 
off” or proportional action for pres- 
sure, temperature, relative humidity 
Fig. 2 (right). The 
new Foxoboro- 
Yoxall M/41A_in- 
dicating controller 
(Foxboro-Yoxall, 
Ltd.) 


Fig. | (left). In- 
terior of one of the 
boilers at March- 
wood power station 
showing the Mills 
scaffolding canti- 
levered off from the 
central tower. 
(Mills Scaffolding 
Co. Ltd.) 
or open-tank liquid-level applications. 
It is also made as a pneumatic re- 
ceiver for 3-15 1b./sq. in. signals. 
For the new instrument standard 
Foxboro components are used, 
mounted in a dust and moisture 
proof cast aluminium case. A spec- 
ially developed control unit provides 
** on/off’ action to an eighth of 1 per 


cent. of the scale range. The pneu- 
matic proportioning mechanism— 
fully-adjustable from a quarter of I 
per cent. to 25 per cent. of the scale— 
provides ample range for a wide 
variety of simple applications. The 
M/4!1A is easy to install and operate. 
Surface, flush, yoke or valve mount- 
ings are available and all operating 
adjustments are easily accessible. 
(Foxboro-Yoxall Ltd., Redhill, Sur- 


rey. 





Small induction motors 

A new range of small induction 
motors from 1/40 h.p. to 1/10 h.p., 
and continuously rated to B.S. 170 
1939 is announced by the General 
Electric Co. Ltd. Rolled steel shells 
with pressed-in wound stator cores 
form the motor bodies, with alu- 
minium pressure-cast bearing brack- 
ets spigoted into each end. Sleeve 
bearings, diamond bored true with 
the bracket spigot, are fitted as 
standard and oil saturated felts provide 
efficient lubrication for prolonged 
running without re-oiling. The 
squirrel-cage rotors, cast in alumin- 
ium, are dynamically balanced and 
fitted with an accurately fround high- 
grade steel shaft. Connection leads 
are brought out external to the motor. 
All motors are electrically reversible 
and connection details are provided 
with each machine. An arrangement 
of thrust washers at the opposite 
driving end bearing permits the 
motors to be run in any position. 
The motors are available either as 
capacitor start and run or split 
phase. The capacitor start motors 
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develop moderate starting torque, 
have good overload capacity and are 
particularly suitable when starting 
conditions may be prolonged. These 
motors are provided with contin- 
uously rated impregnated paper capa- 
citors in welded oval aluminium cans 
for separate mounting. The split 
phase motors, recommended where a 
higher starting torque is required 
and the load permits rapid accelera- 
tion to full speed, are supplied with 
separately mounted current-operated 
relays in moulded cases. The single- 
phase 50 c/s motors are available in 
standard voltage ranges : 200/220-V, 
230/250-V and non-standard 100 
110-V, and can be supplied for foot, 
resilient base, resilient cradle, or 
flange mounting. (The General Elec- 
tric Co. Ltd., Magnet House, Kings- 
way, W.C.2. 


Electric-resistance rivet-heating 

machine 

A feature of the new electric- 
resistance rivet - heating machine 
manufactured by Metropolitan-Vic- 
kers Electrical Co. Ltd. is that the 
heaters are ready for use instantly— 
the first rivet is ready within seconds 
of the machine being switched on. 
The saving in fuel costs and reduction 
in waiting time is appreciable, espe- 
cially where the demand for heated 
rivets is somewhat irregular. Further 
advantages claimed for the equipment 





are simplicity of operation ; the heat 
is concentrated in the shank, the head 
of the rivet remaining comparatively 
cool ; rivets are visible while heating ; 
the machine requires practically no 
maintenance apart from electrode 
dressing ; and there are no fumes 
or ash. In the multi-head machines, 
separate transformers are used so 
that each may be set on a different 
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tapping if more than one size of rivet 
is required simultaneously, and to 
prevent the loading of one head 
affecting the heating speeds on the 
others. This arrangement is also 
said to allow a damaged transformer 
to be removed for repair, and the 
other head(s) of the machine brought 
back into immediate production. 
The transformers are enclosed in 
sheet steel cases, on the fronts of 
which are mounted the electrode 
holders. The upper electrode of each 
pair is fixed in an easily pre-set 
position, according to the average 
length of rivet being used, while the 
lower one is spring-loaded enabling 





Fig. 4 (above). The 
Keith Blackman 6-in. 
diam., type APA, pro- 
peller fan. (Keith 
Blackman Ltd.) 


Fig. 3 (left). The 
Metropolitan - Vickers 
three-head electric- 
resistance rivet heater, 
with pedal operation. 
(Metropolitan-Vickers 
Electrical Co. Ltd.) 


Fig. 5 (right). The 
Unionmelt installation 
for welding cylindrical 
pressure vessels at the 
Wolverhampton Works 
of John Thompson Ltd. 
(Quasi-Arc Ltd.) 


it to be drawn away by depression of a 
pedal for loading and unloading. 
In order that the machine may be 
used in semi-exposed positions, the 
standard range is of drip-proof con- 
struction, and lifting eyes are pro- 
vided for convenience in moving 
them about the assembly shop. 
(Metropolitan-Vickers Electrical Co. 
Ltd., Trafford Park, Manchester, 17. 
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6-in. dia. propeller fan 

Among new products added to the 
Keith Blackman Ltd. ‘‘ Tornado” 
range of fan engineering equipment, 
is the 6-in. dia. (type-APA) propeller 
fan which has been recently intro- 
duced to the well-established APA 
fan range, now available in sizes from 
6-in. up to 48-in. The three-bladed 
anticlastic impeller of the 6-in. fan 
is manufactured throughout in high 
impact ‘‘ Styrene’”’ P.V.C. material. 
It is fitted with a domed nosed fairing 
which protects the end of the motor 
shaft. The larger fans in the range 
are fitted with sheet steel impellers. 
All fans in the range are driven 
by the company’s totally-enclosed 
motors, constructed and tested in 
accordance with B.S.S. 170: 
1939 and B.S.S. 2613: 1955. The 
6-in. fan motor is wound for 
single-phase, 50 c/s, 200/250-V. 
(Keith Blackman Ltd., Mill Mead 
Road, London, N.17. 


Welding pressure vessels 

At the Wolverhampton works of 
John Thompson Ltd., a Unionmelt 
installation supplied by Quasi-Arc 
Ltd. is now being used for the welding 
of cylindrical pressure vessels. The 
equipment comprises a Unionmelt 
U.E. welding head mounted on a 
high-lift boom which is 17-ft. 6-in. 
in length. A cat-walk with hand 
safety rails is incorporated to enable 


BSc te a 
the operator to move freely between 
the welding station and a platform 
at the fixed end of the boom. This 
platform carries a hopper for welding 
powder, together with a powder 
recovery unit which returns unused 
powder to the hopper. The boom is 
raised and lowered by means of a 
substantial vertical lead screw driven 
by an electric motor. All main 
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electrical controls, including those 
for raising and lowering the boom, 
and traverse and rotation of the roller 
bed, are built into the bulkhead panel. 
They are situated conveniently near 
the operator who is carried by the 
machine in a suitably-designed lay 
trough. The raising and lowering 
of the boom permits external longi- 
tudinal and circumferential welding 
of vessels from 2-ft. 6-in. to 18-ft. 
dia. It also permits internal welding 
of vessels with diameters of 6-ft. 6-in. 
and upwards. The roller bed can 
support, traverse and rotate vessels 
of up to 18-ft. dia., 30-ft. in length 
and 48-tons in weight. (Quasi-Arc 
Ltd., Bilston, Staffs.) 


New three-stage compressor 

A new range of three-stage straight- 
line compressors (type TCB.3) intro- 
duced by Consolidated Pneumatic 
Tool Co. are designed for the 
continuous compression of air or 
other gases to pressures of 
up to 1,500 lb./sq. in., with 
a free air delivery of 242 
cu. ft./min. at that pressure. 
For operating periods of 
not more than eight hours, 
the compressors may be run 
to give 238 cu. ft./min. at 
2,000 lb./sq. in. In principle 
the mew compressor is a 
further development of the 
company’s class-T design, 
using a double acting low- 
pressure stage followed by a 
single-acting, opposed second 
and third high - pressure 
stage. - The type-T frame, 
common to other units in 


Fig. 6. A model from the range of 

type TCB.3, three-stage straight- 

line compressors. (Consolidated 
Pneumatic Tool Co. Ltd.) 


this class, carries a Timken taper 
roller bearing supported shaft, two 
sets of bearings being used to equalise 
end thrust. A wedge adjusted con- 
necting rod of forked end construc- 
tion transmits the drive to a solid 
box-type cross-head, which over- 
travels its guides by half its length, 
the cross-head face being ground to 
fit the bore of the guide exactly and 
properly grooved for effective lubri- 
cation. A piston rod connects the cross- 
head and the piston, and a stuffing 
box with steel wipers located in the 
frame prevents oil from being carried 
out of the crank case on the piston 
rod. In the compression section, 
a double-acting first-stage piston in- 
terposed between second and third- 
stage pistons, acting in opposite 
directions, gives an almost equally 
divided load between forward and 
return strokes. Air is admitted at 
atmospheric pressure through Sim- 
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plate valves to the two compression 
chambers formed on each side of the 
piston. Low-pressure air from the 
cylinder is then passed by further 
Simplate valves to multipass tubular 
intercoolers carried above the com- 
pressor, Water passes through the 
cooler jn the opposite direction to 
the air flow, the coldest water thus 
being in contact with the coolest air 
as it leaves. From the intercooler, 
air passes to the second-stage, single- 
stage, single-acting cylinder, this 
cylinder being located at the crank 
end. From this cylinder it is further 
cooled in the second-stage multipass 
intercooler tubes before passing to 
the separator for removal of condensed 
moisture. The third-stage cylinder, 
of heat-treated forged steel at the 
outer end completes the compression 
cycle. A substantial provision for 
water jacketing is made to give the 
much lower operating temperatures 
than normally ‘obtainable. Metallic 





packings are fitted where the piston rod 
passes through the 2nd stage cylinder 
head. (Consolidated Pneumatic Tool 
Co. Ltd., 232, Dawes Road, S.W.6.) 


Automatic feedwater treatment 
The method of treating feedwater 
prior to it entering a boiler, by the 
addition of D.M. boiler solution, 
supplied by Houseman and Thomp- 
son Ltd., is well known, and it is 
therefore of interest to note that the 
company are shortly to make available 
a dosage pump, by means of which the 
amount of material injected can be 
accurately controlled. The pump, 
which is small, but of robust con- 
struction, can be installed in con- 
junction with reciprocating-type feed- 
pumps, and in operation ensures 
the minimum preselected amount of 
water-treatment, allowing for the 
specific requirements of the boiler 
installation. The unit is fully- 


automatic in operation, thus eliminat- 
ing the need for the treatment solu- 
tion to be injected manually. The 
quantity required can be set by 
infinite variation of the pump stroke, 
and can then be locked in that 
position. (Houseman and Thompson, 
Ltd., D.M. House, Fesmond Road, 
Newcastle upon Tyne 2.) 


Solenoid-operated lever valve 

A solenoid-operated lever valve 
recently introduced by Black Auto- 
matic Controls Ltd. has been prim- 
arily developed for application to 
industrial oil-burners using high- 
viscosity oils, but is also suitable for 
handling other fluids at high-pres- 
sures, as the valve is based on the use 
of a small electro-magnetic actuating 
force to open against a heavy load. 
The valve can be fitted as a normal 
“energised to open” pattern, in 
which case, when the solenoid is 
energised, the actuating lever pivot- 
ing on the fulcrum pin moves the 
valve spindle and cone out of the 
orifice against the incoming oil pres- 
sure, thus opening the valve. If the 
valve is required to have the reverse 
action, i.e. ‘‘energised to close,” 
all that is necessary is to unscrew the 
nose cap, remove the valve cage, 
turn it round, and re-insert, screwing 
back on the nose cap to retain the cage 
in position. When fitted in this 
manner the inlet pressure keeps the 
valve open until such time as the 
solenoid is energised, and the actuat- 
ing lever pivoting on the fulcrum 
pin moves the valve spindle and cone 
back into the orifice, thus closing 
the valve. Complete valve mechan- 
ism cages, having different sized 
orifices to suit any particular require- 
ment, may be fitted. Spare nose 
caps and rear connectors tapped for 
different pipe threads are available 
to enable existing valves to be modi- 
fied, thus simplifying stores proce- 
dure and stocking problems. (Black 
Automatic Controls Ltd., Leafield, 
Corsham, Wiltshire.) 


Photoelectronic flame-failure 

control 

A new flame-failure control equip- 
ment for oil burners, available from 
Photoelectronics (M.O.M.) Ltd., is 
housed in a pressed steel case, 6-in. 
by 4-in. by 2-in., and comprises a 
cadmium photoelectric cell (type 
MOM 90) relay with two sets of 
single-pole changeover contacts rated 
at 1I0-amps., 200-V, non-inductive 
and terminal connections. Red and 
amber indicating lights are also 
provided. The unit is mounted on 
the boiler front plate to view the main 
flame inside the furnace. As long 
as the photoelectric cell can “‘ see” 
the flame, the relay will be held in, 
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and the amber light illuminated. 
Should the flame be extinguished for 
any reason the relay will drop out, 
the red light will be illuminated, the 
amber light extinguished and the 
supply to the solenoid valve will be 
cut, stopping the oil to the burner. 
All these operations are instantaneous. 


The boiler feed-pumps for the Hydro 
Electric Power Commission of Ontario’s 
Lakeview Generating Station, Toronto, 
Canada (which when completed will be 
one of the largest thermal power stations 
on the American continent), have been 
ordered from the Harland Engineer- 
ing Co. Ltd. Each of the six feed- 
pumps will be driven by a 5,000 h.p. 
motor through a Vulcan-Sinclair Size 
22} Type D.S.T. fluid coupling supplied 
by Fluidrive Engineering Co. Ltd., 
Isleworth, and will be serving the first 
of two 300-MW turbines in this important 
new power station. The Harland 
Engineering Co. Ltd. are amongst 
those firms who were visited by the 
Canadian Mission who toured this 
country last year. Harland boiler feed- 
pump sets are already operating in the 
Windsor power station of Ontario’s 
Hydro-Electric Power Commission, and 
an order for their Richard L. Hearn 
power station is in hand. This latest 
order for Lakeview, received in the face 
of fierce international competition, will 
bring the value of Harland compensated 
boiler feed-pumps and motors sold to 
Canada to well over one million dollars. 


* + * 


A recent order received by Metro- 
politan-Vickers Electrical Co. Ltd. 
from the South of Scotland Electricity 
Board, and worth approximately 
£400,000, is for the 132-kV air-blast 
switchgear to control the output from 
the Hunterston Nuclear Power Station. 
The switching station is unusual in that 
practically the whole of the 132-kV 
equipment will be mounted indoors. 
The site is on the sea-coast in an area 
particularly prone to atmospheric salt 
deposit. The order covers the initial 
requirements of fifteen circuits, each 
equipped with a Metropolitan-Vickers 
3,500-MVA Type GA6W4_air-blast 
circuit-breaker. Standard outdoor com- 
ponents will be used, but by special 
attention to the busbar and isolator layout, 
the station will occupy a rather smaller 
area than with the corresponding con- 
ventional layout. With the layout 
adopted a minimum of screening is 
required, giving a high degree of floor 
freedom. The circuit-breakers will be 
operated by compressed air and the 
isolators will be hand-operated. This, 
together with the introduction of ring- 
type current-transformers mounted in 
wall or isolator bushings, will obviate the 
use of any oil in the main building. 
This is the third order for a major switch- 
ing station which Metropolitan-Vickers 
has received from the Board within the 
last two years, and in each case Type 
GA6W4 air-blast circuit-breakers have 
been selected. The previous orders 
were for fifteen for Kincardine and ten 
for Neilston, making a total of forty 
with the order for the Hunterston station. 
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The photoelectric cell is protected 
from the heat by a suitable filter, 
and a further infra-red filter is pro- 
vided to eliminate the effect of back- 
ground radiations from the furnace 
brickwork. All components are cap- 
able of operating in ambient tem- 
peratures up to 167 deg. F., and the 


We have received from The Morgan 
Crucible Co. Ltd., Battersea Church 
Road, London, S.W.11, a new publica- 
tion—‘‘ Crusilite Electric Furnace 
Element.’ ‘“‘ Crusilite’’ is a new non- 
metallic element, manufactured by the 
company, which, they say, makes electrical 
heating of furnaces both economic and 
convenient. The advantage of this form 
of heating—simplicity of furnace design, 
cleanliness and absence of flue gases— 
can, they claim, now be utilised in all 
temperature ranges up to 1,500 deg. C. 
The publication gives details of all the 
different applications and range of sizes 
available. 

* * * 


Mobil Oil Co. Ltd., and Socony 
Mobil Oil Co. Inc. of New York, have 
received an order for lubricating oils 
from the English Electric Co. in con- 
nection with their contract to supply 
turbines and alternators for the Priest 
Rapids Hydro Electric Project on the 
Columbia River, State of Washington, 
U.S.A. These turbines and alternators 
will be amongst the largest ever to be 
constructed. Mobil will supply 113,000 
gal. of Mobil DTE heavy medium oil 
for the turbines and generators and 
approximately 145,000 gal. for the 
governor systems. he order also 
includes 65,000 gal. of transformer oil 
and 1,200 lb. of grease. It is estimated 
that this hydro-electric project will be 
completed in early 1960. 

* : * 


G. & J. Weir Ltd., Glasgow, have 
been notified that the first part of their 
large sea-water distilling plant in the 
Island of Aruba has commenced opera- 
tion and is adding more than half a 
million gallons of fresh water daily to 
the island’s supplies. The complete 
plant will be the largest in the world 
when it is in full operation, and the 
order was obtained by Weir’s in keen 
competition with suppliers in a number 
of other countries. Four more of these 
plants are in course of completion, and 
will result in the Island of Aruba possess- 
ing a source of electric power and fresh 
water at the lowest economical cost to 
assist in developing the island’s resources. 
Work is also proceeding on large installa- 
tions to provide fresh water from the 
sea in the adjoining Island of Curacao, 
and in the British Colony of Nassau 
(Bahamas). 

* * 


Further appointments to the newly 
formed Associated Electrical Indus- 
tries Ltd. Heavy Plant Division, 
managed by the British Thomson- 
Houston Co., are announced as follows : 
Mr. I. A. Ferguson, manager, large 
electrical machine sales; Mr. P. 
Clayton, manager, power rectifier sales ; 
and Mr. J. B. Siddaway, manager, 
of the compressor sales department. 
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equipment is capable of working 
from 200/250-V a.c., single-phase, 
50 c/s supply. Units are available 
for operation on d.c. supply, and 
fully-automatic programming units 
can also be supplied. [Photoelec- 
tronics (M.O.M.) Ltd., Fotron Works, 
63A, Kingston Road, London, S.W.19.]} 


The Central Electricity Generatin 
Board have appointed Mr. W. T. 
Bamford, B.Sc.(Eng.), A.M.Inst.C.E., 
A.M.1.Mech.E. ; Mr. J. Harvey, 
A.M.1.Mech.E., M.Inst.F.; and Mr, 
W. H. Foster, A.M.1.E.E., M.Inst.F., 
to be chief generation engineers (opera- 
tion) of the London, the South Eastern 
and Yorkshire Divisions respectively. 
Mr. Bamford joined the London Electric 
Supply Corporation in 1925 as a technical 
assistant at the Deptford East power 
station and from 1927 to 1928 was boiler 
house charge engineer at the Acton Lane 
power station. Subsequently, he suc- 
cessively held various positions at power 
stations in the London area including 
station superintendent at Fulham. He 
was appointed generation engineer (oper- 
ation) in the London Division in 1950. 
Mr. Harvey, after holding various 
positions in the electricity supply industry 
became station superintendent at Wool- 
wich and then transferred, in the same 
capacity, to Barking “A’’ and “B’’ 
power stations. In 1952 he was promoted 
to generation engineer (operation) with 
the London Division, Group IV. Mr. 
Foster joined the Yorkshire Electric 
Power Co. in 1943 as an assistant charge 
engineer at Ferrybridge power station. 
Three years later he went to Fulham as 
charge engineer, subsequently becoming 
assistant operating engineer. In 1949 he 
became assistant station superintendent 
at Brighton “‘A’”’ power station, was 
appointed superintendent a year later, 
and then in 19§2 took over the responsi- 
bilities of both Brighton “ A’”’ and “ B”’ 
power stations. Mr. Foster was appointed 
generation engineer (operation) with the 
London Division in 1956. : 

* * 


The next standard course at the 
Harwell Reactor School on which 
places are available, starts on November 
roth, 1958, and ends on March 6th, 
1959. The fee for the course is £250 
exclusive of accommodation. Applica- 
tions will be considered from overseas 
as well as the United Kingdom, and this 
will be the seventeenth standard course 
at the school, where the 1,000 students 
who have attended to date include 
231 from thirty-one other countries. 
Application forms and further details 
can be obtained from: The Principal, 
Reactor School, Atomic Energy Research 
Establishment, Harwell, Didcot, Berk- 
shire. 

* * aa 

J. & J. Neil (Temple) Ltd., com- 
bustion engineers, Temple Park Iron 
Works, Glasgow, W.3, a company 
recently acquired by James Hodgkinson 
(Salford) Ltd., have been appointed sole 
representatives in Scotland for Bennis 
Combustion Ltd., Bennis Mechanizations 
Ltd., and Saxon Engineering Co. Ltd. ; 
all members of the Hodgkinson Group 
of Companies. 
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Turbo-alternator plant 
for New South Wales 
Details are published in * 

the current issue of The | 

Allen Engineering Review of a new 

steam power station which was 

brought into operation during 1957 

at Ulan in the central west of New 

South Wales. Local coal and 

water resources are used in the gener- 

ation of electricity for the Ulan County 

Council distribution area in particu- 

lar, and for the New South Wales 

grid. Power is generated at 11,000- 

volts for distribution to the Ulan 

Council’s 33,000-volt system or to 

the N.S.W. Electricity Commission’s 

66,000-volt system. The station, 
which is 25 miles north of Mudgee, 
serves the Mudgee, Gulgong, Coolah 
and Coonabarabran districts. The 
main plant at Ulan comprises two 

40,000 lIb./hr. Babcock & Wilcox 

boilers and two Allen steam turbine- 

driven alternators, each designed for a 

power output of 3,125-kW, and oper- 

ating with steam conditions of 400 

Ib./sq. in. and 750 deg. F. The 

condenser for each unit is designed 

for an exhaust vacuum of 28-in. of 
mercury at full load. The turbines 
are of the multi-stage, impulse-type 
with one Curtis and ten Rateau 
stages, and are fitted with conventional 
steam-chest incorporating an emer- 
gency and throttle valve, the latter 

valve being under the control of a 

centrifugal speed governor. The 

turbines run at a speed of 5,000 r.p.m., 

geared down to an alternator speed of 

1,500 r.p.m., through a reduction 

gear of the double-helical, parallel- 

shaft type, forced-lubricated from 
the turbine oiling system. Each 

Allen basement-type condenser is 

mounted directly beneath the turbine 

exhaust branch, and works in con- 
junction with horizontal motor-driven 
condensate-extraction and circulating- 
water pumps and, a two-stage steam- 
jet ejector-type air-pump. Each 
turbine is provided with two bleed 
points, the first point providing steam 
for an evaporator and the second for 
feed-heating. Raw water is delivered 
to the single-stage coil-tube type 
evaporator via a raw-water heater 
and a float-operated level-control 
valve. The steam from the evaporator 
is led to the feed-heater where it 
mixes with the steam from the second 
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Abridgments of recent articles in the colonial and foreign 
technical press, concerning design and progress in the 
technique of steam generation and power plant equipment 


bleed point, and the condensate from 
the heating steam is passed via a 
trap to the raw-water heater to give 
up heat to the raw water. The 
Mather & Platt alternators are of the 
duct-ventilated, rotating-field, salient- 
pole, single-pedestal-bearing type, 
each rated for a continuous maximum 
output of 3,125-kW at 0.8 p-f., 
3,906.25-KVA, 3-phase, 50 c/s, 
11,000-volts. Each machine is pro- 
vided with a closed-air-circuit water- 
cooled air cooler, mounted in the 
foundation block. Automatic voltage 
regulators are provided to control 
the alternators running in parallel. 
The contract carried out by W. H. 
Allen Sons & Co. Ltd. also included 
the supply of the alternator control 
panels and certain feeder distribution 
switchgear. 


High-pressure feedwater heaters 

Among the features not previously 
incorporated in other supercritical- 
pressure power generating plants 
built in the United States, but 
included in the 250-MW unit at the 
present time being added to the 
Cleveland Electric Illuminating Co. 
plant at Avon, is the feedwater 
pumping arrangement, whereby feed- 
water will be raised to full boiler 
pressure before it enters the heaters. 
A cost study indicated that it would 
be an advantage to use two heaters 
in parallel for each of the high- 
pressure feedwater extraction stages. 
Four high-pressure heaters, built 
by Alco Products Inc., are of the 
U-bend type with integral desuper- 
heaters and drain-coolers. Each 
drain-cooler is designed for a 10 
deg. F. approach to feedwater tem- 
perature entering the heater. The 
heater tubes are of §-in. o.d. monel 
metal. Expanded into carefully 
drilled and reamed holes, the tubes 
are welded to the forged-steel tube 
sheets. In preparation for welding, 
tubes and tube-sheet holes were 
cleaned by solvent and live steam. 
Minimum amounts of water soluble 
lubricant used during the rolling 
operation were completely removed 
prior to the highly sensitive welding 
operation which involved a two-pass 





technique with small-dia- 
meter monel type electrodes. 
Carefully controlled current 
and voltage conditions as- 
sured minimum dilution with the 
carbon-steel tube sheet. The longi- 
tudinal and girth seams of the 
shells and the nozzles were welded 
using qualified submerged-arc and 
manual metallic-arc procedures. To 
provide maximum accessibility to 
tube-side spaces for maintenance the 
water channel covers are sealed with 
breech-block type closures. The 
heater shell is welded to the distribu- 
tion skirt, integral with the channel 
tube-sheet component, to eliminate a 
gasketed seal at this point. Flame 
cutting at a designated cutting line 
provides access to the shell space to 
permit removal of the shell. During 
such a cutting operation a flame 
deflector-plate protects the internal 
fittings. When operating at their 
design output the four high-pressure 
heaters will receive 1.72-million lb. of 
feedwater from the pumps at 4,730 
Ib./sq. in. and approximately 347 
deg. F., and deliver it at 56 F. to 
the once-through boiler. (Power, Vol. 
102, No. 6, p. 105.) 


New electrode increases preci- 

pitator efficiency 

Information relating to a new type 
of electrode for industrial gas and 
air cleaning equipment has _ been 
given by the Koppers Co. Inc., of 
America, following nearly a year of 
successful trial operation in steel 
works, power stations and cement 
works. It is known that collected 
material with this type of equipment 
tends to build-up on the collecting 
plates, and to a lesser degree on the 
energising wire electrodes, where its 
insulating effect tends to produce 
an unpredictable and uncontrolled 
pattern in the corona discharge 
which is the key factor in the pre- 
cipitating action. The new electrode 
closely resembles ordinary barbed- 
wire as opposed to the conventional 
straight-wire energiser, and the com- 
pany claim that demonstrations have 
proved that with the new electrode 
suspended vertically between the 
collector-plates, whatever build-up of 
material that may occur on the 
main wire, the barb points remain 
clean, with the result that the corona 
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discharge occurs constantly at these 
points. It is further stated that by 
the correct spacing of the barbs 
complete control of the corona dis- 
charge can be achieved throughout the 
entire precipitator. (Power Engineer- 
ing. Vol. 62, No. 3, p. 76.) 


Nuclear science and engineering 

To forge a link between the univer- 
sities and the Australian Atomic 
Energy Commission an Australian 
Institute of Nuclear Science and 
Engineering is to be established. It 
will help the universities to make use 
of the Commission’s facilities for 
research, including the reactor at 


their Lucas Heights research estab- 
lishment, near Sydney. The Com- 
mission and the ten Australian univer- 
sities together will each contribute 
£AII,009 to the administrative cost 
of the Institute, and the Commission 
will also contribute £ A50,000 towards 
the research fund besides providing a 
£A30,000 headquarters for the In- 
stitute next to the Lucas Heights 
station. Artificially produced radio- 
active isotopes flown from the United 
Kingdom are to be used in tests in a 
disused reservoir at Maitland, N.S.W., 
to determine the practicability of 
using artificial lakes as the source of 
condenser cooling water for a power 
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station. Such a station may be 
erected by the N.S.W. Electricity 
Commission at either Ravensworth or 
Wallis Creek, in the Hunter Valley. 
The isotopes will be used as “‘ tracers ” 
to enable measurements to be made, 
at any level of the old reservoir, of 
the flow of warm water released from 
the power station at Maitland, and 
the time taken for it to mix with cool 
water. The announcement of the 
proposed experiments was made by 
Mr. H. G. Conde, the chairman of 
the Commission, who said that coal- 
burning stations will remain more 
economical in N.S.W. than nuclear 
power for at least ten years. 





The fifth refresher course for works 
managers and works and plant engineers 
organised by the National Industrial 
Fuel Efficiency Service will be held 
at the Clarendon Laboratory, Oxford, 
from September 22nd to 26th, 1958. 
Included in the subjects to be covered 
will be ‘“‘ Coal—the future trend in 
production,’ ‘ Oil—industrial applica- 
tions,’’ ‘“* Use of small coal in industry,”’ 
“* Industrial use of gas,”’ “ Electricity in 
industry,”’ “‘ Boiler efficiencies,’’ “‘ Steam 
utilisation,’’ “‘ Clean air—smoke alarm 
equipment,”’ ** Instrumentation,”’ 
** Thermal insulation.’’ Fees for resident 
members are {12 12s., and for non- 
resident members £7 7s. The complete 
programme and further details may be 
obtained from the secretary to the course, 
Mr. E. S. Watkin, N.I.F.E.S., Aijlsa 
House, 181, King’s Road, Reading, Berks. 

* * * 


A mpbile exhibition featuring “‘ NH ”’ 
valves and other industrial valves and 
fittings manufactured by Newman, 
Hender & Co. Ltd., recently left 
this country for a six months’ tour 
through France, Italy, Switzerland and 
Western Germany. Various works will 
be visited to give interested personnel an 
opportunity of studying ““ NH ”’ produc- 
tions. Whilst in some areas the mobile 
showroom will be parked on a central 
site when visitors will be invited to 
inspect the exhibition. Forged-steel 
valves and fittings, Newman-Milliken 
lubricated parallel plug valves, Newman- 
McEvoy self-sealing conduit gate-valves 
and Vee-Reg regulating stop-valves are 
given special prominence. In addition, 
a small selection of general bronze and 
cast-iron valves and fittings are included, 
making up a display which will convey 
to visitors the very extensive range of 
manufactures available from the “ NH ”’ 
works. 

* * 

The Standard & Pochin Bros Ltd., 
Evington Valley Road, Leicester, have 
issued a new publication (No. 177) 
which contains details of their range of 
P.R. “ Uniform ”’ pulley mounted cen- 
trifugal fans, which offer volumes and 
pressures beyond the scope of the 
company’s P.R. “ Variform’’ fans. The 
“ Uniform ”’ range are available in sizes 
from 6-in. to 72-in., and the publication 
includes performance tables for units from 
7}-in. to 5$4-in. with outputs ranging 
from 200 to 20,000 cu.ft./min. 


A new leaflet, “ Stepping out with 
progress ’’ has recently been published 
by The Morgan Crucible Co. Ltd., 
Battersea Church Road, London, S.W.11. 
This describes the history and develop- 
ment of the company, and includes a 
complete list of products, and of sub- 
sidiary and associated companies, to- 
gether with both line and _ half-tone 
illustrations. 

. 7 . 

A recent order placed with Metro- 
politan-Vickers Llectrical Co. Ltd. 
is for a 225-MVA three-phase generator 
transformer for the Willington “B”’ 
power station of the Central Electricity 
Generating Board. The transformer 
will step-up the generator voltage from 
16.5-kV to 295-kV at no-load for the 
super-grid. Although a number of 
super-grid transformers have been made 
for 100-MW generators, the new trans- 
former will be one of the first to be made 
in this country for 200-MW generators. 
The transformer, which will be manu- 
factured in the new transformer factory 
at Wythenshawe, will be oil-immersed, 
and will have forced oil circulation and 
oil-to-water heat-exchangers to provide 
the cooling. Fully assembled, the 
transformer will weigh 245 tons and will 
be 34-ft. long and 18-ft. wide, with a 
height of 25-ft. to the top of the bushings. 

* * * 


We have received from General 
Refractories Ltd., Genefax House, 
Sheffield, 10, a new publication (No. 111 
M.P. 3M. §/58), dealing with their range 
of “‘ Ferroclad’’ bricks. These are made 
in four grades from 100 per cent. chrome 
ore to 100 per cent. magnesia. These 
grades are chromite, chrome-magnesite, 
magnesite-chrome and magnesite. The 
brick filler and the steel casing are 
moulded together by hydraulic pressure. 
The company say that with metal-cased 
bricks it has been shown that in use in 
a furnace wall or roof structure the metal 
plates surrounding the brick become 
oxidised on the hot face and to a depth 
of 2 to 3-in., forming a continuous 
joint which prevents flaked portions 
of the brick falling into the furnace. 

* 


Crofts Engineers (Holdings) Ltd., 
Bradford, Yorkshire, announce the form- 
ation of a subsidiary company, Crofts 
U.S.A. Ltd. (with headquarters in 
Chicago), to deal with their various 
trading activities throughout America. 


The Harland Engineering (Aus- 
tralia) Pty. Ltd., Melbourne, are to 
supply and erect the equipment to be 
installed in the Keepit power station and 
associated sub-station of the Electricity 
Commission of New South Wales. 
The plant comprises a 6,000-kW hydro- 
electric generating unit, valves, pumping 
equipment, crane, draught-tube gates, 
transformer, switchgear, control gear, 
remote supervisory equipment, batteries 
and cables. Power generated will be fed 
via a 66-kV transmission line into the 
Commission’s interconnected network. 
The generating unit will be remotely- 
controlled from the Newcastle control 
centre, approximately 140 miles away, 
and will normally be run over the 
morning and evening peak periods, 
although there will be long periods 
when it will run continuously. The 
8,500 b.h.p. vertical-shaft, Francis type 
water-turbine and the direct-coupled, 
7,500-kVA water-cooled synchronous 
generator are to be manufactured by 
The Harland Engineering Co. Ltd., 
Alloa, Scotland, in their recently opened 
extension, specially built for the 
construction of large hydro-electric units. 

* * * 


Mr. John Cruise has joined Geo. 
Salter & Co. Ltd., the well-known manu- 
facturers of springs weighing equipment 
etc. of West Bromwich, as sales manager 
of the company’s Salterpak division. 

* aa 7 


Crossley Brothers Ltd., Manchester, 
II, are to install eight 500-kW diesel- 
engined automatic standby generator sets 
at the U.K.A.E.A.’s nuclear power 
station at Chapel Cross. These units 
are Crossley “‘ HSN ”’ six-cylinder, two- 
cycle scavenge pump diesel engines, with 
a bore of 10.5-in. and a 13.5-in. stroke, 
each direct-coupled to a Brush 240-V 
d.c. generator. They are fitted with 
electro-pneumatic starting gear, which 
automatically starts the engines on 
failure of the mains supply. The sets 
are of a large size for automatic starting, 
each being continuously rated at 800 
b.h.p., at r.p.m. the engines are 
capable of running up to normal speed 
and taking the rated load within five 
seconds of failure of the mains supply. 
The compressed-air starting pressure is 
250 lb./sq. in. A _ selector switch is 
provided to enable the engines to be run 
either singly or in pairs, according to 
any specific requirements. 
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These extracts from British Patent Specifications are reproduced by per- 





Heat-exchanger 
This invention re- 
lates in particular, but 


not exclusively, to Buildings, London, W.C.2. 
boiler feedwater heat 
economisers. The sleeve length of 


Figs 1 and 2 comprises a central 
tubular portion (1) formed with 
two substantially co-planar diametric- 
ally-opposed longitudinal fins (2) 
and with a number of longitudin- 
ally-spaced, substantially triangular 
gills (3) tangential to, and positioned 
each side of the fins in order to present, 
in end view, substantially a square 
contour with the tube at the centre, 
and the fins extending diagonally, 
with those gills on one side of the fins 
being in register with respective gills 
on the other side. At one end the 
sleeve length is formed with a spigot 
portion (4) and at the other end with 
a complementary socket portion (5). 
A number of such sleeves, suitably of 
cast-iron, are ‘“‘ shrunk fitted’ end- 
to-end on a tube (6), which may be 


mission of The Controller of H.M. Stationery Office. 





the tubes in one row protrude between 
those of the tubes of the adjacent row 
or rows without actually interleaving ; 
this being in any case precluded by 
the gills being in alignment. This 
close packing of the gills is one of the 
advantages afforded by this invention. 
As shown in Fig. 4, the ends of the 
tubes are connected with the usual 
bends (11) and headers (12). Instead 
of forming the fins and gills of cast- 
iron, they may be of light alloy, such 
as an aluminimm-base alloy, shrink- 
fitted or cast on to steel tubing. 
British Patent No. 795,326 issued to 
Senior Economisers Ltd. Complete 
specification published May 21st, 1958. 
Heat-exchanger and heat- 
exchanger tubes 

This invention relates to tubular 


Fig. | (extreme left). 

roy (Fig. 2 (left). Fig. 3 
ii | (below, left). Fig. 4 

i | (below, right). British 


4g Patent No. 795,326. 
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of mild-steel, and an end sleeve 
having an extended spigot portion 
corresponding with a gland and 
packing in a casing member (10) is 
fitted. The tubes are mounted in 
parallel rows with fins (2) parallel, in 
order to provide substantially straight 
passageways for gas—one such pas- 
Sageway being indicated in dotted 
lines in Fig. 3. As will be seen from 
Fig. 3, the tubes in adjacent rows are 
relatively staggered and the gills of 









type heat-exchangers and heat- 
exchanger tubes. It is particularly 
concerned with a form of heat- 
exchanger suitable for heating a fluid 
by means o the sensible heat con- 
tained in hot gases of relatively low 
temperature, but supplied in large 
quantities under high-pressure. The 
invention may be applied especially 
to the economisers and generating 
sections of a steam generating plant 
in which a number of units are 


(Complete British 
Specifications can be obtained from the Patent Office, 26, 
Price 3s. 6d. each, both inland 


arranged in series in a 
gas-path with each 
unit producing steam 
at a pressure corres- 
ponding to the gas 
temperature at the outlet of the unit 
so that a supply of steam at different 
pressures is obtained. In tubular 
heat-exchangers the flow of the 
heating gases is usually effected in a 
direction tramsverse to a bank of 
tubes through which the fluid to be 
heated flows, and which tubes may be 
of the gilled type. Nevertheless, 
certain heat-exchangers employ longi- 
tudinal flow of the heating gases 
along the tubes, which are not gilled 
but are spaced very close together. 
These arrangements could not be 
applied to the case under considera- 
tion, by reason either of too high a 
value of pressure drop, or of insuffi- 
ciently low exchange coefficients, 
which would involve excessive dimen- 
sions and weight. The invention 
provides a solution to this problem. 
The heat-exchanger shown in outline 
in Figs. 5 and 6 is an economiser at 
the inlet of the first of a series of 
steam-generating units of the type 
referred to above. This economiser 
occupies a lower part of a vertical 
cylindrical casing (1) which is 
traversed by the hot gases from top 
to bottom. Inside the casing (1), two 
transverse partitions (2 and 3) with 
an inlet (4) and an outlet (5) for the 
gases, define the height of the heat- 
exchange zone of the economiser. At 
the base of the casing, an end (6) 
co-operates with the partition (3) in 
delimiting an outlet chamber (7) 
provided with a nozzle (8) for the 
exit of gases cooled in the heat- 
exchanger. The heat-exchange zone 
of the economiser is a central space 
of square cross-section bounded by 
a prismatic partitioning (9) extending 
between the partitions (2 and 3) and 
contained in the casing (1). The zone 
is divided into four equal ducts of 
square cross-section (10) by longi- 
tudinal partitions (11). Each of the 
ducts has a gas inlet at its upper end, 
and a gas outlet at its lower end. 
Thus, at the top of one of the ducts 
is the gas inlet (4) and all the other 
ducts have gas inlets (14) formed in 
the partitioning (9) and leading from 
respective peripheral segmental pas- 
sages (13), whilst at the bottom of 
another of the ducts is the gas outlet 
(5), and all the other ducts have gas 
loutlets (12) also formed in the 


Southampton 
and abroad.) 





partitioning (9) and leading to respect- 
ive passages (13). The gases flow 
downwardly in the four ducts (10) in 
the sequence A, B, C and D, and 

























































































i er a 
I) 
' Y, 
! 
1 
fa | b/3 
a A Hi oO 
a y Wit 10 
10} Hl, MN i ’ 
' / Hil | 
’ i { Hy 15 
i | 
r35 Hit 
f| | i 
ileal 
a 4 
oa 16] $}) 
oo \/ , V8} } 
SR ee fii 
20 | 20 24 


















Engineering and Boiler House Review, August, 1958 





lines and it will be seen that a pair of 
gills on one side of each axis is 
symmetrical with respect to the pair 
of gills on the opposite side of the 
axis. The height of the gills is 
approximately equal to the external 
radius of the tube, and their thickness 
is approximately equal to that of the 
tube wall, but the gills thicken to- 
wards their roots. British Patent 
No. 796,004 issued to Babcock & 
Wilcox Ltd. Complete specification 
published Fune 4, 1958. 


Nuclear reactor 

This invention relates to nuclear 
reactors in which liquid circulates, 
particularly boiling water reactors. 
In a boiling water reactor nuclear fuel 
is housed in a series of ducts formed 
within a reactor vessel. The fuel 
ducts are surrounded by water which 
is caused to circulate through the 
ducts for the purpose of cooling the 
nuclear fuel. In removing heat 
generated by the nuclear fuel, the 
water circulating through the fuel 
ducts is raised to boiling point, and 
a mixture of water and saturated 
steam emerges from each fuel duct. 
The steam passes from the reactor 
vessel and can be used as the working 


Figs. 10 and II (right) 
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upwardly in three of the passages (13) 
in sequence. Each duct (10) is 
occupied by a longitudinal tube nest 
(15) formed of rows of tubes, the 
lower ends of which are welded to 
inlet cross-headers (16), the upper 
ends being welded to outlet cross 
headers (17). The headers (16) of 
the four tube-nests are connected by 
tubes (18) to respective distributors 
(20). The distributors (20) are 
formed by two large cross-tubes (22) 
each divided in the middle by a 
partition (23). The collectors (21) 
are of similar construction. The tube 
nests are composed of similar tubes, 
each formed with four external, 
integral, longitudinal ribs forming 
gills (27) projecting from the tube 
wall (26). The gills (27) are sym- 
metrical with respect to two transverse 
axes at right-angles to one another, 
and drawn with respect to the tube 
cross-section and comprise pairs of 
gills which project in opposite direc- 
tions. In Figs. 7 and 8 such trans- 
verse axes are indicated by dotted 
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medium in a conventional or other 


power plant. The water emerging 
from the ducts with the steam is 
conducted through a space between 
the fuel ducts and the walls of the 
reactor vessel, and eventually recir- 
culated through the fuel ducts by 
means of circulating pumps. In 
practice, the volume of water which 
needs recirculation is large and 
difficult to handle, especially in view 


Fig. 9 (left). Fig. 10 
- -~ 


(below). British Pat- 


ent No. 796,966. 
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of the rate at which circulation is 
effected. This entails the use of 
large pumps located outside the 
reactor vessel, and large ducts passing 
through the walls of the vessel. To 
avoid the necessity of using large 
pumps, and the difficulties associated 
with the passage of large ducts 
through the walls of the vessel, use 
can be made of natural circulation. 
In this method, circulation is induced 
by the difference in density between 
the water in the space between the 
fuel duct and the vessel walls and the 
water-steam mixture in the fuel ducts. 
Unfortunately, the available head in 
such a method is relatively small, and 
this limits the rate at which the water 
can be circulated. The object of the 
present invention is to provide means 
for increasing the available circulating 
head. Means are therefore provided 
for assisting circulation of the liquid 
through the ducts over the fuel. 
These means comprise nozzles 
arranged at the inlets of one or more 
fuel ducts, through which nozzles, a 
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proportion of the liquid is injected 
into the ducts ; a space for the flow 
of liquid being formed between each 
nozzle outlet and the wall of the duct 
associated with the nozzle. A con- 
ventional arrangement for natural 
circulation is shown diagrammatically 
in Fig. 9. Here, a reactor vessel (1) 
comprises a number of ducts (2) 
immersed in water (3). In each duct 
(2) is housed nuclear fuel, and water 
flowing over the surfaces thereof in 
the ducts (2) is raised to boiling point. 
A mixture of water and steam issues 
from the top of the ducts (2). The 
saturated steam from the mixture 
passes from the top of the reactor 
vessel (1) through duct (4) and can 
be used as working medium in a 
power-generating plant. The water 
from the mixture issuing from the 
top ducts (2) recirculates downwards 
through an annular space (5) between 
the reactor vessel (1) and the fuel 
ducts (2). A typical power plant 
using the steam produced in the 
reactor may comprise means for 
superheating the steam, a turbine for 
expanding it, and a condenser for 
condensing the steam leaving the 
turbines. In such plants the con- 
densate can be used for cooling the 
water in the space (5) in the reactor 
by introducing the condensate through 
a pipe (6) adjacent the tops of the fuel 
ducts (2). In carrying the invention 
into practical application in the form 
shown in outline in Fig. 10, for 
increasing the rate of circulation of 
water, a circulating-pump (7) with- 
draws water from the reactor vessel 
(1) through pipe (8) and returns it 
to the vessel through pipe (9) to 
nozzles (10) located at the inlet ends 
of one or more fuel ducts. The water 
pumped through nozzle (10) at high 
velocity produces an injector effect 
and assists the natural circulation of 
water. Instead of withdrawing water 
from the reactor by means of a pump 
and then supplying it to the nozzles 
as shown in Fig. 10, the condensate 
from the turbines can be used for 
supplying nozzles (10) through 
pump (11) as shown in Fig. Ir. 
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conduit in order to create an entrain- 
ment zone within the vicinity of the 
conduit. This entrainment zone is 
so arranged that combustion products 
are drawn over fuel on the grate prior 
to the entry of that fuel into a 
combustion zone. Fig. 12 shows in 


























Fig. 12. British Patent 


796,115. 


No. 


outline a vertical section of 
part of a stoker and furnace, 
while Fig. 13 shows a hori- 
zontal section. The stoker 
has a forward run (1) and a 
return run (2). Fuel is 
fed onto the forward run 
from a hopper (which is 
not shown), the rate of feed 
of the fuel being controlled 
in the normal manner. 
Mounted across the width of 
the stoker in the undergrate 








space between the runs of the stoker is 


a duct (3), one wall (4) of which is 
inclined and has a series of nozzles 
(5) secured to it. These nozzles are 
directed towards, and co-operate with, 
venturi-like conduits (6) which extend 
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British Patent No. 796,966 issued 
to C. A. Parsons & Co, Ltd. Com- 











plete specification published Fune 
25th, 1958. 
Fig. 


13. (right). British Patent No. 
796,155. 


Moving-grate stokers 

This patent relates to moving 
grate stokers such as those of the 
chain-grate and travelling grate types. 
According to the invention the ignition 
of low volatile fuels is improved by 
mounting between the forward and 
return runs of the grate a nozzle for 
directing a stream of gas into a 






8) are inclined to the vertical, so that 
with the part of the wall (4) and the 
wall (9) they form a hopper, the lower 
end of which as indicated in Fig. 12 
has an outlet gate (10) pivotally 
mounted at (11) and having a counter- 
balancing weight (12) which normally 












































retains the grate (10) in the closed 


position shown. Air under pressure 
is supplied to the nozzles (§) via the 
duct (3) from a duct (13) connected 
to the outlet of a fan (14) driven by a 
motor (15). Air is drawn by the fan 
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away from the nozzle in the under- 
grate space. Surrounding each nozzle 
is a zone bounded by part of the 
inclined wall (4), side walls (7 and 8) 
and a part of a vertical wall (9) in 
which is formed the entrance to the 
associated conduit (6). As can be 
seen from Fig. 13 the side walls (7 and 














from a forward air compartment (16) 
in the undergrate space of the stoker, 
via a duct (17). Dampers (18) are 
mounted on the ducts (13 and 17) 
and a control damper (19) for 
atmospheric air may be provided as 
shown in Fig. 5. In operation, air 
under pressure passing from the 
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nozzles (5) entering the conduits (6) 
creates entrainment zones in the 
hoppers and gases are drawn in 
through the upper open side of each 
hopper. The disposition of the 
entrainment zone is such that with 
the furnace in operation, combustion 
gases are drawn back from the com- 


, August, 1958 


bustion zone in the furnace, over fuel 
on the stoker immediately above the 
entrainment zones, and are then 
drawn along the conduits (6) and 
discharged into the main supply of 
forced-draught air for the stoker, fed 
to the latter slightly in advance of the 
ends of the conduits (6). The hot 
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combustion gases pass through fuel 
just fed on to the stoker. This 
so-called “‘ green fuel ” is thus dried, 
so promoting the primary combustion 
of the green fuel and preparing it for 
combustion in the combustion zone 
proper of the furnace. British Patent 
No. 796,155 issued to J. W. Wray. 





Mr. W. J. Carfrae, B.Sc.(Eng.), 
M.I.E.E., has been appointed assistant 
chief electrical engineer of the British 
Thomson-Houston Co. Ltd. Since 1927 
Mr. Carfrae has been associated with the 
design and development of turbo-driven 
alternators. In January 1948 he was 
appointed manager of the company’s 
turbo-generator engineering department 
and in May, 1957, manager of the 
turbine-group engineering department 
with responsibility for the design engin- 
eering staffs engaged on steam turbines, 
turbo-generators, gas turbines, gears, and 
compressors. He has been concerned 
with many important developments 
affecting electrical design and perform- 
ance, including the first BTH hydrogen- 
cooled alternators, and hydrogen-coolers, 
developed to meet the required condi- 
tions. He introduced the directly- 
coupled double-bearing exciter with 
various forms of flexible drive which has 
successfully eliminated much “ tuning- 
up’”’ during commissioning. He was 
instrumental in the introduction of the 
use of the “d.c. current transformer ”’ 
for measurement of alternator field 
current, and has also investigated con- 
ditions of exciter and slipring brushgear 
and instituted modified designs resulting 
in improved performance. In 1946 and 
1957 Mr. Carfrae visited the U.S.A. to 
study hydrogen cooling practice on 
alternators and current steam turbine 
practice. In 1956 he was assigned to 
special duties in connection with turbine 
manufacture. 

* * * 

Mr. Leslie L. Hughes, A.M.1.E.E., 
has been appointed to the technical staff 
of the Electrical Development Association 
as assistant to Mr. Phillip Honey, 
A.M.L.E.E. 

* * * 

Dr. W. F. Coxon, M.Sc., F.R.L.C., 
F.I.M., M.Inst.F., is now practising 
under the name of Co-ordinated Indus- 
trial Publicity at 152, Fleet Street, 
London, E.C.4 (tel. : Fleet Street 3521), 
specialising in all aspects of technical 
publicity. 

* . 

Mr. P. H. N. Ulander, M.I.Mech.E., 
F.Inst.F., has resigned his position as 
executive technical director of James 
Howden & Co. Ltd., but remains a 
director of the company. 

o * 


Dr. Peter Roderick has _ been 
appointed assistant chief metallurgist in 
the steel division of The Steel Co. of 
Wales Ltd. 

* * * 

Electroflo Meters Co. Ltd. announce 
that Mr. N. Maggs has joined their 
systems engineering division as contracts 
engineer, and Mr. F. Cheventre as 
outside representative in the London 
and southern England areas. 


F. W. Brackett & Co. Ltd., Col- 
chester, have recently received several 
orders for their automatic travelling-band 
screens, for screening condenser cooling- 
water in nuclear power stations now in 
course of construction. These include 
six screens, §-ft. wide, for Berkeley 
nuclear power station, each to pass 
3,500,000 gal. /hr. of water ; eight screens, 
5-ft. wide, for Hinkley Point, each to 
pass 4,305,000 gal.jhr.; and eight 
screens, §-ft. wide, for Hunterston, each 
tO pass 3,240,000 gal./hr. In addition to 
automatic band screens, two nuclear 
power stations will be equipped with a 
considerable number of Brackett self- 
contained twin-strainers, in sizes up to 
18-in. bore. 

. * * 

A new 50-page loose-leaf catalogue 
which contains information relating to 
the company’s products and services has 
been produced by the Magnetic Valve 
Co. Ltd. Full details of their standard- 
type magnetic valves are given, together 
with information on valves available for 
special applications. Other sections deal 
with ancillary equipment, including 
rectifier sets, thermostats, electro-thermal 
links, pipe strainers, magnetic control 
switches and engine emergency cut-out 
switches. Three pages are devoted to 
general data on magnet valve installation 
and service. Useful charts and conver- 
sion tables are also included. Copies of 
MVC publications are available on 
application to the company at 28, St. 
James’s Place, London, S.W.1. 

* * * 


A contract for thermal insulation work 
in connection with the nuclear power 
station now being constructed by the 
A.E.I.-John Thompson Nuclear Energy 
Co. at Berkeley in Gloucestershire, has 
been awarded to The Cape Asbestos 
Co. Ltd. The plant involved includes 
the two 8o-ft. high reactor vessels, 
sixteen heat-exchangers, CO, ducting 
and main steam pipes. The materials 
used will be the company’s “ Caposite ”” 
moulded amosite asbestos insulation and 
“ Rocksil’’ rock wool insulation. 

* _ * 


A new leaflet available from Danks of 
Netherton Ltd., Netherton, Dudley, 
deals with the company’s oil or gas-fired 
“* Supapak’’ packaged boiler. These are 
manufactured in a range of capacities 
from 1,500 to 17,500 lIb./hr., from and 
at 212 deg. F. 

* * * 

The Goodyear Tyre & Rubber Co. 
(Great Britain) Ltd. announce the 
appointment of Mr. W. J. Gaffney 
as chief engineer for all their production 
plants in Great Britain. He was formerly 
manager of engineering and maintenance 
at the Wolverhampton plant, a position 
which has been recently taken over by 
Mr. R. E. Ward from Akron, Ohio. 


The board of directors of the National 
Industrial Fuel Efficiency Service an- 
nounce that the British Productivity 
Council have appointed Dr. W. Angus 
Macfarlane as a director of N.I.F.E.S. 
At the directors’ soth meeting on July 
17th, Dr. Macfarlane was unanimously 
appointed as managing director of 
N.LF.E.S. It will be recalled that 
N.I.F.E.S. became operational in May, 
1954, aS a non-profit making organisa- 
tion, and the appointment now of Dr. 
Macfarlane as managing director coin- 
cides with the 2,oooth detailed Heat and 
Power Survey being carried out by 
N.1L.F.E.S. engineers. In all, nearly 
50,000 visits to plants have been made 
by N.L.F.E.S. engineers to advise on the 
efficient use of fuel. 

* * * 

In a publication entitled “‘ Electrofio 
Service,’ Electroflo Meters Co. Ltd. 
a member of the Elliott-Automation 
Group, outline the extent of their activi- 
ties in the research, application engineer- 
ing, installation-commissioning and main- 
tenance fields for their complete range 
of instrumentation and automatic control 
equipment. Of particular importance 
is their fluid dynamics laboratory which 
is used regularly by major plant manu- 
facturers to investigate fluid flow prob- 
lems and also in the design of ducting, 
flow piping layouts, valves, etc. The 
publication shows how the application 
engineering divisions are specialists in 
the requirements of different industries 
such as steel, gas, electricity, water, etc., 
whilst the installation department co- 
ordinates a comprehensive service includ- 
ing design, manufacture, application 
studies, layouts, commissioning and 
maintenance under one single responsible 
department. Reference is also made to 
the free initial service and the extensive 
maintenance service based in major 
towns in the United Kingdom. The 
publication explains the service and tech- 
nical resources used in the manufacture 
of Electroflo instruments and control 
systems. 

* * 

The use of transistors in a capacitance- 
operated level control is the subject of a 
special feature in the current issue of 
“ Electricity in Industry,”’ the technical 
review published by the Lancashire 
Dynamo Group. This issue also 
contains a description of a monitored 
earth safety unit, providing a safe method 
of using mains supply to operate 
portable electrical equipment. 

* * 


The Incandescent Heat Co. Ltd., 
Cornwall Road, Smethwick, Birmingham, 
have issued a new leaflet (No. V26a) 
which replaces a previous publication 
(No. V26), and deals with the company’s 
standard gas-fired furnace for general 
purpose heat-treatment. 
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Mr. F. Foster, M.Sc., A.M.I.E.E., 
has been appointed managing director of 
Crompton Parkinson (Stud Welding) 
Ltd., a recently-formed subsidiary 
company of Crompton Parkinson Ltd. 
Mr. Foster joined the general sales 
department of Crompton Parkinson Ltd. 
in 1937, became sales manager of the 
plant section of the Overseas Division in 
1948 and served in that capacity until 
1953, when he was appointed general 
manager of the Cyc-Arc Stud Welding 
Division. When the new subsidiary 
company was formed in December, 1957, 
Mr. Foster was appointed a director and 
retained his responsibility as general 
manager. 

. * 

Mr. S. A. Gregory, B.Sc., 
M.1.Chem.E., has been appointed tech- 
nical manager, Dryer Division, Birlec 
Limited, the Commonwealth’s largest 
manufacturers of electric furnaces. 

7 * * 


Mr. W. H. Everard, manager of the 
electric furnaces, Tropenas and heat- 
treatment departments, Edgar Allen & 
Co. Ltd., has been appointed secretary 
of the Electric Steelmakers’ Guild. The 
Guild, which was formed last year, has 
as its aims to promote progress in the 
manufacture of steel for commercial 
purposes in electric melting furnaces, 


and to encourage the exchange of 
information on the subject between 
members. 

* * 7. 


It is with regret that we record the 
death on June 20th of Mr. G. M. S. 
Sichel, B.Sc., M.I.E.E., who prior to his 
retirement in March 1956 was the 
Metropolitan-Vickers Electrical Co. Ltd 
district engineer, London erection. His 
retirement marked the end of forty-eight 
years’ continuous service with the com- 
pany. Mr. Sichel was granted full mem- 
bership of the Institution of Electrical 
Engineers in 1944. He was for many 
years a committee member of the London 
group of the Electrical Power Engineers 
Association and was chairman of the 
National Executive of the E.P.E.A. in 
1957. 

* _ * 

Following the tour recently carried out 
in Rhodesia and South Africa by 
Mr. W. J. W. Proctor, sales director 
of Follsain Wycliffe Foundries Limited, 
this firm announced the appointment of 
the following agents. Agents for North- 
ern Rhodesia (except Livingstone), J. L. 
Curtis Ltd., P.O. Box 140, N’Dola ; for 
Southern Rhodesia and Livingstone, 
Mine-Elect (Pvt) Ltd., P.O. Box 316, 
Bulawayo ; for the Union of South 
Africa, H. Incledon & Co. (South Africa) 
Ltd., P.O. Box 3620, Johannesburg. 
These agents will handle all Follsain 
Wycliffe products consisting of castings 
in Blackheart Malleable Iron, in CY 
Abrasion Resisting Alloy, and in heat 
and wear-resisting alloys, in addition to 
the Pulmac range of pulverisers. 


WA 


Sulzer Bros. (London) Ltd. announce 
that Mr. W. R. Walton, district man- 
ager, North Western area, relinquished 
his duties in this connection on July 31st, 
1958, in order to undertake special duties 
relating to research and development at 
the company’s Leeds factory. His 
successor in the North Western area will 
be Mr. J. H. Rutter, who has recently 
returned from Malaya where he repre- 
sented the company for several years. 

* * * 

Mr. Andrew M. Brown, M.A., 
Ph.D., has been appointed an executive 
director of The Plessey Co. Ltd., with 
special responsibilities as personnel co- 
ordinator. He joins Plessey from the 
Mars Group of Companies where, since 
1952, he has been executive directo 
(administration and personnel). 

* * * 


Mr. G. M. Newton has been elected 
to the board of the British Vacuum 
Cleaner & Engineering Company Limited. 

* * . 


Two Associated Electrical Indus- 
tries Ltd. product divisions became 
operative on July rst, 1958. They are 
the A.E.I. turbine-generator division, 
managed by Metropolitan-Vickers Elec- 
trical Co., with headquarters at Trafford 
Park, Manchester, 17, and the A.E.I. 
heavy plant division, managed by the 
British Thomson-Houston Co., with 
headquarters at Rugby. These divisions 
are to handle the design, manufacture and 
sales of all products falling within these 
categories. They are the first A.E.I. 
divisions to be formed, following the 
announcement of the chairman (Lord 
Chandos) at the time of the annual 
general meeting, of the proposed change 
to a divisional organisation based on 
products. The following management 
appointments have been made : A.E.J.— 
heavy plant division :— Mr. L. Drucquer, 
general manager ; Mr. L. D. Anscombe, 
chief engineer; Mr. C. W. Furniss, 
manufacturing manager; Mr. R. M. 
Grant, commercial manager ; and Mr. 
N.R. D. Gurney, executive (Manchester). 
A.E.1.—turbine-generator division :— 
Mr. R. J. Cochran, general manager and 
commercial manager; Dr. W. H. 
Darlington, chief mechanical engineer ; 
Mr. W. N. Kilner, chief electrical engin- 
eer; Mr. R. R. Whyte, manufacturing 
manager (Trafford Park) ; Mr. D. R. S. 
Turner, manufacturing manager (Larne) ; 
and Mr. J. G. Boddy, executive (Rugby). 

* * * 

Mr.J. W. Ruddick has been appointed 
general manager of the Darlington 
Insulation Co. Ltd., insulating con- 
tractors of Newcastle upon Tyne. Mr. 
Ruddick joined the company in 1938 as 
Northern area representative, and has 
been Northern area manager for the past 
six years, during which time he has been 
concerned with a number of important 
contracts for the insulation of power 
stations, nuclear power plants, ships, etc. 
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Mr. H. W. Boyne has joined Colloidal 
Graphite Ltd., London and Sheffield, 
as technical sales representative. Until 
recently Mr. Boyne was home sales 
manager of Arthur Balfour & Co. Ltd. 

. 


* * 


The London office of Bennis Com- 
bustion Ltd., Bennis Mechanizations 
Ltd., and Saxon Engineering Co. Ltd., 
has been moved to Brettenham House, 
Lancaster Place, Strand, London, W.C.2. 
Tel. : Covent Garden 2188/9. This is 
also the London office address and 
telephone number of the parent company 
of the Hodgkinson Group, James 
Hodgkinson (Salford) Ltd. 

* * 


* 


The British Industrial Measuring 
& Control Apparatus Manufacturers’ 
Association has now moved to more 
suitable offices at 9, Argyll Street, 
London, W.1. Telephone : Regent 0568. 
In addition to its scope of activity within 
the industry the Association serves, its 
activities are now extended by the 
formation of a special section for dealing 
with the general area of interest in instru- 
mentation and control of heating, ven- 
tilating, air conditioning and refrigeration 
plant. It has long been felt that such a 
section could have considerable advantage 
in direct liaison with other associations 
concerned in these specialised fields of 
industry, when instrument selection 
problems are encountered. 

* * * 


Meynell & Sons Ltd., Montrose 
Street, Wolverhampton, have recently 
published a new 38-page catalogue which 
contains dimensional drawings and tech- 
nical details of standard equipment 
manufactured by the company, i.e. 
valves, and fittings in brass, bronze, 
gunmetal and cast-iron. The company 
also manufactures to American pipe 
thread screwings where required, and 
special fittings mentioned include the 
spray nozzle, steam/water mixing valve 
and “‘ Rayon-Patent ”’ valves. 

* * . 


“Facts about Albright & Wilson ’”’ is 
the title of a booklet issued recently by 
the Albright & Wilson Group of 
Companies, and which describes briefly 
the structure of the Group and the 
activities of some of the larger manufac- 
turing companies concerned. These 
include Albright & Wilson (Mfg.) Ltd., 
a major producer of phosphorus and its 
derivatives in the U.K.; Marchon 
Products Ltd., an important manufac- 
turing unit in the British detergents 
industry ; and Midland Silicones Ltd., 
the company that pioneered the sale and 
manufacture of silicones in this country, 
and which today is the largest producer 
of silicones in Europe. The booklet, 
which is also available in a German 
edition, can be obtained from the com- 

any’s Group Publicity Department, 1, 
ightsbridge Green, London, S.W.1. 
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Mr. F. Foster, M.Sc., A.M.I.E.E., 
has been appointed managing director of 


Crompton Parkinson (Stud Welding) 
Ltd., a recently-formed subsidiary 
company of Crompton Parkinson Ltd. 
Mr. Foster joined the general sales 
department of Crompton Parkinson Ltd. 
in 1937, became sales manager of the 
plant section of the Overseas Division in 
1948 and served in that capacity until 
1953, when he was appointed general 
manager of the Cyc-Arc Stud Welding 
Division. When the new subsidiary 
company was formed in December, 1957, 
Mr. Foster was appointed a director and 
retained his responsibility as general 
manager. 
*. * 


. 

Mr. S. A. Gregory, B.Sc., 
M.1.Chem.E., has been appointed tech- 
nical manager, Dryer Division, Birlec 
Limited, the Commonwealth’s largest 
manufacturers of electric furnaces. 

* * * 


Mr. W. H. Everard, manager of the 
electric furnaces, Tropenas and heat- 
treatment departments, Edgar Allen & 
Co. Ltd., has been appointed secretary 
of the Electric Steelmakers’ Guild. The 
Guild, which was formed last year, has 
as its aims to promote progress in the 
manufacture of steel for commercial 
purposes in electric melting furnaces, 
and to encourage the exchange of 
information on the subject between 
members. 

- * 

It is with regret that we record the 
death on June 20th of Mr. G. M. S. 
Sichel, B.Sc., M.1.E.E., who prior to his 
retirement in March 1956 was the 
Metropolitan-Vickers Electrical Co. Ltd 
district engineer, London erection. His 
retirement marked the end of forty-eight 
years’ continuous service with the com- 
pany. Mr. Sichel was granted full mem- 
bership of the Institution of Electrical 
Engineers in 1944. He was for many 
years a committee member of the London 
group of the Electrical Power Engineers 
Association and was chairman of the 
National Executive of the E.P.E.A. in 
1957. 

* * * 

Following the tour recently carried out 
in Rhodesia and South Africa by 
Mr. W. J. W. Proctor, sales director 
of Follsain Wycliffe Foundries Limited, 
this firm announced the appointment of 
the following agents. Agents for North- 
ern Rhodesia (except Livingstone), J. L. 
Curtis Ltd., P.O. Box 140, N’Dola ; for 
Southern Rhodesia and Livingstone, 
Mine-Elect (Pvt) Ltd., P.O. Box 316, 
Bulawayo ; for the Union of South 
Africa, H. Incledon & Co. (South Africa) 
Ltd., P.O. Box 3620, Johannesburg. 
These agents will handle all Follsain 


Wycliffe products consisting of castings 
in Blac Malleable Iron, in CY 
Abrasion Resisting Alloy, and in heat 


and wear-resisting alloys, in addition to 


the Pulmac range of pulverisers. 


Sulzer Bros. (London) Ltd. announce 
that Mr. W. R. Walton, district man- 
ager, North Western area, relinquished 
his duties in this connection on July 31st, 
1958, in order to undertake special duties 
relating to research and development at 
the company’s Leeds factory. His 
successor in the North Western area will 
be Mr. J. H. Rutter, who has recently 
returned from Malaya where he repre- 
sented the company for several years: 

* 7: * 


Mr. Andrew M. Brown, M.A., 
Ph.D., has been appointed an executive 
director of The Plessey Co. Ltd., with 
special responsibilities as personnel co- 
ordinator. He joins Plessey from the 
Mars Group of Companies where, since 
1952, he has been executive director 
(administration and personnel). 

* * * 


Mr. G. M. Newton has been elected 
to the board of the British Vacuum 
Cleaner & Engineering Company Limited. 

* . * 


Two Associated Electrical Indus- 
tries Ltd. product divisions became 
operative on July 1st, 1958. They are 
the A.E.I. turbine-generator division, 
managed by Metropolitan-Vickers Elec- 
trical Co., with headquarters at Trafford 
Park, Manchester, 17, and the A.E.I. 
heavy plant division, managed by the 
British Thomson-Houston Co., with 
headquarters at Rugby. These divisions 
are to handle the design, manufacture and 
sales of all products falling within these 
categories. They are the first A.E.I. 
divisions to be formed, following the 
announcement of the chairman (Lord 
Chandos) at the time of the annual 
general meeting, of the proposed change 
to a divisional organisation based on 
products. The following management 
appointments have been made : A.E.J.— 
heavy plant division :— Mr. L. Drucquer, 
general manager ; Mr. L. D. Anscombe, 
chief engineer; Mr. C. W. Furniss, 
manufacturing manager; Mr. R. M. 
Grant, commercial manager ; and Mr. 
N.R. D. Gurney, executive (Manchester). 
A.E.1.—turbine-generator division :— 
Mr. R. J. Cochran, general manager and 
commercial manager; Dr. W. H. 
Darlington, chief mechanical engineer ; 
Mr. W.N. Kilner, chief electrical engin- 
eer; Mr. R. R. Whyte, manufacturing 
manager (Trafford Park) ; Mr. D. R. S. 
Turner, manufacturing manager (Larne) ; 
and Mr. J. G. Boddy, executive (Rugby). 

* * * 

“i W. Ruddick has been appointed 
eneral manager of the Darlington 
nsulation Co. Ltd., insulating con- 

tractors of Newcastle upon Tyne. Mr. 
Ruddick joined the company in 1938 as 
Northern area representative, and has 
been Northern area manager for the past 
six years, during which time he has been 
concerned with a number of important 
contracts for the insulation of power 
stations, nuclear power plants, ships, etc. 


Mr. H. W. Boyne has joined Colloidal 
Graphite Ltd., London and Sheffield, 
as technical sales representative. Until 
recently Mr. Boyne was home sales 
manager of Arthur Balfour & Co. Ltd. 

* 


* . 


The London office of Bennis Com- 
bustion Ltd., Bennis Mechanizations 
Ltd., and Saxon Engineering Co. Ltd., 
has been moved to Brettenham House, 
Lancaster Place, Strand, London, W.C.2. 
Tel. : Covent Garden 2188/9. This is 
also the London office address and 
telephone number of the parent company 
of the Hodgkinson Group, James 
Hodgkinson (Salford) Ltd. 

* 


* * 


The British Industrial Measuring 
& Control Apparatus Manufacturers’ 
Association has now moved to more 
suitable offices at 9, Argyll Street, 
London, W.1. Telephone : Regent 0568. 
In addition to its scope of activity within 
the industry the Association serves, its 
activities are now extended by the 
formation of a special section for dealing 
with the general area of interest in instru- 
mentation and control of heating, ven- 
tilating, air conditioning and refrigeration 
plant. It has long been felt that such a 
section could have considerable advantage 
in direct liaison with other associations 
concerned in these specialised fields of 
industry, when instrument selection 
problems are encountered. 

7 - * 


Meynell & Sons Ltd., Montrose 
Street, Wolverhampton, have recently 
published a new 38-page catalogue which 
contains dimensional drawings and tech- 
nical details of standard equipment 
manufactured by the company, i.e. 
valves, and fittings in brass, bronze, 
gunmetal and cast-iron. The company 
also manufactures to American pipe 
thread screwings where required, and 
special fittings mentioned include the 
spray nozzle, steam/water mixing valve 
and “‘ Rayon-Patent ”’ valves. 

* * * 


“Facts about Albright & Wilson ’’ is 
the title of a booklet issued recently by 
the Albright & Wilson Group of 
Companies, and which describes briefly 
the structure of the Group and the 
activities of some of the larger manufac- 
turing companies concerned. These 
include Albright & Wilson (Mfg.) Ltd., 
a major producer of phosphorus and its 
derivatives in the U.K.; Marchon 
Products Ltd., an important manufac- 
turing unit in the British detergents 
industry ; and Midland Silicones Ltd., 
the company that pioneered the sale and 
manufacture of silicones in this country, 
and which today is the largest producer 
of silicones in Europe. The booklet, 
which is also available in a German 
edition, can be obtained from the com- 

any’s Group Publicity Department, 1, 

ightsbridge Green, London, S.W.1. 
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... the long view on oil burners 


The performance of an oil firing in- 
stallation in ten or twenty years’ time is 
just as important as its performance 
today. That's why so many engineers 
specify Clyde oil burners . . . they know 
that Clyde Fuel Systems have been 
producing some of the finest oil burners 
in the business for over thirty years, 
burners designed and built to give a 
lifetime of efficient, dependable opera- 
tion . . . and that all Clyde burners are 
put into commission by a first-class 
service organisation with branches 
throughout the country. 





Among our wide range is the Clyde Hero rotary cup burner 
which will burn the heaviest fuel oils at a very high efficiency 
while still remaining adaptable to a variety of automatic and 
emi control hod: 





CN CLYDE FUEL SYSTEMS LIMITED 


Queen Elizabeth Ave., Hillington, Glasgow, S.W.2. 


Telephone: Halfway 3291. 


Teddington Bellows are produced 
in technical collabaration with the 
Solar Aircraft Co., U.S.A 


Teddington Beilows 











Under pressure we'll admit... 


. . there’s quite a lot we know about the behaviour of pipes. 
Expansion Joints are designed and engineered to take up and absorb expansion, 
contraction and lateral movement of piping in a wide variety of industries. 

After Teddington Bellows have been butt-welded from highly finished cold rolled 
Stainless steel sheets, convolutions are introduced to give the bellows their characteristic 
flexibility under pressure. 

Nuclear, chemical, marine and gas engineers acknowledge their efficiency and 
superiority over many older forms of expansion joints. 

Wherever pipe-work is subjected to vibration or movement in any direction, a 
Teddington Bellows with a suitable end-fitting will solve the problem. 


LET OUR ENGINEERS ADVISE ON YOUR EXPANSION PROBLEMS. 
Send for our brochure No. E84 


pipes 0 the moye prohe 
TEDDINGTON BELLOWS 


EXPANSION JOINTS 





TEDDINGTON AIRCRAFT CONTROLS LTD.. 
INDUSTRIAL BELLOWS DIVISION, 


Ammanford, Carmarthenshire. Tel.: Ammanford 455. 
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CANAL-WISE! == 


It is said that industry is not making sufficient use of the dependable British canal system for goods-delivery. If this is 80, 
Hargreaves is one of the shining exceptions. Ancillary to its own comprehensive delivery-service by road, and its 
extensive use of rail transport, the Hargreaves organisation also employs the canal system. 

As a result, Hargreaves have a broadly-based delivery service for coal, coke and fuel oil—WHICH NEVER LETS 

DOWN ITS CUSTOMERS, INDUSTRIAL OR DOMESTIC. You can rely on Hargreaves in action! 


FUEL DISTRIBUTORS Head Office : Bowcliffe Hall, Bramham, Boston Spa, 
Yorkshire. (Phone Boston 2081) 


LEEDS . LONDON . HULL . GOOLE + NEWCASTLE e GLASGOW e SUNDERLAND . BRADFORD 
HARROGATE ¢ HUDDERSFIELD «© SCARBOROUGH « BLACKBURN © MANSFIELD © MIRFIELD @ ROTHWELL 


(ndh) 10777d 
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BRIGHT £€ HIGH TENSILE 













HIGH TEMPERATURE 
** CREEP” RESISTING 
STUD BOLTS 


Specialised products that give 
great resistance when exposed 
to high temperature. 

Sizes range from ji in. to 3 in. dia. 


Full technical details and Catalogue 
on request. 


DARLASTON : 


: JAMES BRIDGE 2072 (5 lines) 


bolis 


Highest quality Hexagon Head 
Bolts, Nuts, Studs, Sets and 
special parts, etc., in Bright, 
Heat Treated High Tensile 
Carbon and Alloy Steels for 
all industries, in sizes from 
tin. up to Zin. dia. Larger 
sizes supplied to special re- 


quirements. 


We also manufacture Bright 
Drawn Heat Treated Carbon 
and Alloy Steel Bars in Hex- 
agons, Squares and Rounds 
up to 34 in. dia. 
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WS 













































































W MARTIN WINN LTD. 
SOUTH STAFFS 


Grams: * ACCURACY ** DARLASTON 


EVERY CONCEIVABLE 
TYPE OF STEAM 
RAISING PLANT, 

ECONOMISERS, 

AUTOMATIC CONTROL 


STEAM DISTRIBUTION 
ACCTSSORIES, 
EVAPORATORS, 
INSTRUMENTATION, 
LIQUID FUEL AND COAL 
FIRING EQUIPMENT, 
COAL AND 

ASH HANDLING, 

OIL STORAGE, 


PROVINCIAL EXHIBITIONS LTD. 


F. W. Bridges & Sons Ltd. 
All enquiries to PROVINCIAL EXHIBITIONS LTD., 
City Hall, Deansgate, Manchester. 
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industrial 


FUEL 


EFFICIENCY 
EXHIBITION 


This Exhibition will be the largest-ever display of its 
kind. Approximately 150 exhibitors will demonstrate 
the widest possible range of industrial fuel efficiency 


equipment, including: 


GAS AND ELECTRIC 
FURNACES, 

REFRACTORY AND 
INSULATING MATERIALS, 
GAS PRODUCERS, 

GEAR, HIGH AND MEDIUM 
PRESSURE HOT 

WATER BOILERS, 
INDUSTRIAL FUELS, 
NUCLEAR POWER, and 
many other types of 
equipment associated 
with EFFICIENCY in the 
generation and utilis- 
ation of HEAT and POWER 





There will also be a series of Technical Conferences 
arranged by The Institute of Fuel 


NATIONAL HALL 


OLYMPIA 


LONDON 


24th SEPT.—3rd OCT. 1958 


Open daily (except Sunday) from 


10.30 a.m. to 6.0 p.m. 


Supported by 
Atomic Energy Authority. 
British Industrial Measuring 
and Control Apparatus 
Manufacturers’ Association, 


British Iron & Steel Federation 


British Oil Burner 


Manufacturers’ Association Ltd. 
Combustion Engineering Association 


National Industrial Fuel 
Efficiency Service. 


It is an exhibition of vital interest to the 
engineering and industrial world in general. 


Organisers: 


in association with 


























water-tube boilers 











We build water-tube boilers for outputs between 20,000 and 1,000,000 Ib. per 
hour at steam conditions up to 2,350 p.s.i.g., 1,050°F, with or without 
re-heat, fired by liquid, solid or gaseous fuel. They are generously designed to 


maintain high efficiency over prolonged steaming periods. 


«v) Richardsons Westgarth (Hartlepool) Ltd 


A member of THE RICHARDSONS WESTGARTH GROUP which co-ordinates the land and marine activities of: 





THE NORTH EASTERN MARINE ENGINEERING CO, LTD, RICHARDSONS WESTGARTH (HARTLEPOOL) LTD, 
PARSONS MARINE TURBINE CO, LTD. HE HUMBER GRAVING DOCK & ENGINEERING CO, LTD, 
GEORGE CLARK & NORTH EASTERN MARINE (SUNDERLAND) LTD RICHARDSONS WESTGARTH ATOMIC LTD. 

ASSOCIATED COMPANY: ATOMIC POWER CONSTRUCTIONS LTD. 


RICHARDSONS WESTGARTH (HARTLEPOOL) LTD., P.O. BOX NO, 19, HARTLEPOOL, CO, DURHAM 








ELECTRICAL VALVE 


CONTROL 








Other Zwicky 
Products 
include 


HIGH 
PRESSURE 
FUEL PUMPS 


HAND 
PUMPS FOR 
DOWTHERM 
AND FOR 
PRIMING 


CONSTANT 
PRESSURE 
AND 
REGULATING 
VALVES 


V-SLOT 
METERING 
VALVES 
































SPECIALISTS 


PUMPING, F 


One Complete turn 


EXCLUSIVE FEATURES 
Instantaneous response to action of controller. 
Automatic correct-sequence operation of main and 
by-pass valves. 
Electrical locking of valves at “‘ shut ’’ and ‘* open ”’ 
positions. 
Dead-tight shutting of globe and wedge valves prior 
to shutting off of power by limit switch. 
Indiscriminate operation without damage. 
Jammed valve receives power impulses without 
damage. 


Handwheel automatically uncoupled and coupled as 
power operation starts and stops respectively. 


JONES, TATE & CO., LTD. 


VICTORY WORKS, EAST PARADE 
BRADFORD 





of the handle.... 


THOROUGHLY CLEANS THE ELEMENT 
WITHOUT ANY INTERRUPTION 

OF SERVICE. 
Suitable for all liquids. E ical i 

se be Serial in yf 
marine and industrial applications. 


Scraper blades clean full depth of gap. 
Sump easily emptied periodically. 


Efficient to 0.003 in. 


Write for literature: Ref.: Q.12. 


ZWICKY LTD., SLOUGH, BUCKS 


Self-cleaning 
ZWIKLEEN FILTER 


TELEPHONE: SLOUGH 21201-5 


ILTRATION AND PRESSURE CONTROL 
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HOT DUST REMOVAL 
Also GENERAL SURFACE 


by— Bvt CLEANING 
e\fo ee 


“BRITISH VACUUM [CBRITISH VACUUM CLEANER™ ) 


MODEL T.87 


DUAL-PURPOSE VACUUM CLEANING PLANT 





@ Fitted with water-cooled primary container. 


Easy to manceuvre. 


e 
@ Equally suitable for use with a pipe line. 
e 


Special tools for special requirements. 





THE BRITISH VACUUM CLEANER and ENGINEERING CO. LTD. (Dept. 67), GOBLIN WORKS, LEATHERHEAD, SURREY. Telephone: Ashtead 866 
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THE DEFUR PROCESS 





Chemical Descaling by the “‘ DEFUR ” PROCESS is now of more import- 
ance than ever, especially in view of the extensive OIL CONVERSIONS 
now taking place. To ensure a perfectly scale-free Boiler, avail yourself 
of the DEFUR free examination and report service. In other words:— 


DON’T DEFER - DEFUR 


DEFUR LTD. are specialists in CHEMICAL DESCALING of Boilers (all types) 
and ancillary Steam Plant, Process Plant, Water Mains, Gas & Marine Plant, etc 


SERVICE: Examinations, advice on all scale problems and firm quotations for 
descaling given. 

SUPPLIES: DEFUR DESCALING SOLUTION immediately available in 
CARBOYS or ROAD TANKERS. 


DEFUR DESGALING 2 ST. MARYCHURCH STREET 
ROTHERHITHE, S.E.16 
SERVICES LTD Telephone: BERmondsey | 32! 


LONDON : BRISTOL - MANCHESTER - SOUTHAMPTON 





JOHN | 


OIL FUEL BURNING EQUIPMENT 


With over forty years of experience and the results of continuous experiment 
and research we are able to offer oil fuel burning equipment which is highly 
efficient, economical and safe and, like all Thornycroft productions, a good 
engineering job. 


For particulars of Industrial equipment write for publication SEB. 99 which includes a question- 
naire for completion and return to us; publication SEB. 89A deals with Marine installation. 


THORNYCROFT & CO. LIMITED, WOOLSTON WORKS, SOUTHAMPTON 
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Made in the following types :— 
SCREW-DOWN STOP VALVES 
AUTOMATIC NON-RETURN CHECK VALVES 
(controllable and non-controllable types) 
fo For Steam pressures up to 350 Ibs. per. sq. inch 


in sizes $” to 2” bore 














£8 For Steam pressures up to 600 Ibs. per. sq. inch 


in sizes 3” to 14” bore 


hi ® BODY & COVER MACHINED FROM SOLID || 
Si MILD STEEL DROP STAMPINGS || 
® STAINLESS STEEL SPINDLE | 
-~ ® RENEWABLE NICKEL ALLOY PROTECTED SEAT & VALVE || 





SHAW, SON & GREENHALGH LTD 


HUDDERSFIELD . ENGLAND 
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MEET THE REQUIREMENTS OF THE 
CLEAN AIR ACT 


SMOKE METER. 
& ALARM WILL 
Simple to install, it gives a con- WARN you 


tinuous record of smoke density, 
sounding alarm automatically if 
smoke becomes excessive. 


ASK FOR LITERATURE 


A. M. LOCK & CO. LIMITED 


PRUDENTIAL BUILDINGS, 79 UNION STREET, OLDHAM, LANCASHIRE 


Telephone: MAIn 6744 CW 3975/AM 








“THIS COCK 
DOESN'T 


Uneven expansion | 
is controlled by 
spring-fed bal! bear- 
ings which keep the 
plug always free in 
the barrel. Made in 
sizes $in. to 6in. 


with flanged or 
to the 


requirements of: | screwed ends. Suit- 
AOMIRALTY . 
WAR OFFICE | able for steam, gases, liquids or liquors. 
OVER A CENTURY OF EXPERIENCE IN preteens | Gunmetal for up to 200 Ib. p.s.1. 
J f of A, AND PORSON. «1 lil Cast Iron for up to 50 Ib. p.s.i. 
RAILWAYS 
y, AND OlL UNITED STATES METALLIC PACKING CO. LTD. 


PROMPT DELIVERY 


SMITH BROS & CO ‘uyson) LTD 





COMPANIES —- 





Soho Works, Bradford 8. 
Telegrams: “‘ Metallic", Bradford. 
. e e Telephone 41284-5. 














HYSON GREEN VALVE WORK NOTTINGHAM - ENC 








Glasgow, er, 


Branch Offices: London, agg 
s Hull, Bristol. 


Newcastle, Cardiff, 
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You can leave a high temperature 





layer out when you insulate with 









CAPOSITE. As blocks or as 
preformed sections, direct contact 


with the hot surface up to 1000°F 








will not affect CAPOSITE’s thermal 


La 


XX 


< 
SS 





efficiency, which has been 
, rated as high as 98% under test. 
aly This means that, without extra 
heat loss, you have a ‘one-layer’ 
insulation that can be removed 


and replaced without mess any 







number of times, easily and cheaply. 


“2 -_- > “Se ~~ bee ves < 


CAPOSIT Apply direct 


single layer insulation —and remove and 






replace indefinitely 


Made from the uniquely long-fibred 
South African asbestos known as 
Amosite, CAPOSITE has a low 
breakage loss in transportation or 
storage, and its inherent strength 
enables it to be handled efficiently 
in large-size blocks and pipe 


section diameters and lengths. 


CAPOSITE. 


Amosite Asbestos Siocks and Pipe Sectionse 


Write for full technical details to 


THE CAPE ASBESTOS COMPANY LTD. 114 & 116 Park Street, London W 1. Tel: GROsvenor 6022 
and at GLasGow: Eagle Buildings, 217 Bothwell Street, Glasgow C 2. Tel: CENtral 2175 
MANCHESTER: Floor D, National Buildings, St. Mary's Parsonage, Manchester 3 Tel: Deansgate 6016-7-4 
BIRMINGHAM: 11 Waterloo Street, Birmingham 2. Tel: Midland 6565-6-/ ta teee 
NEWCASTLE: 19 & 20 Exchange Buildings, Newcastle. Tel : Newcastle 20488, 
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THE INCINERATOR COMPANY LIMITED 


BELGRAVIA CHAMBERS 
72 VICTORIA STREET 
LONDON, S.W.1 
Tel.: VIC 5092 


e INCINERATORS 

e WASTE HEAT BOILERS 
e GRIT ARRESTORS 

e SMOKE ABATEMENT 
































—_—_-—_ 


mer 


AIR RELEASE and WATER 


TRAP for automatically releasing air from 
hot water heating systems, consists of a stain- 
less steel float operating a stainless steel valve 
and seating in the cover. The trap is connected 

to the system by a pipe running vertically to 
Jo WEY purport the bottom of the trap. When air collects in 
the trap the float falls and holds the valve open. 
When water rises in the trap the float rises and 
closes the valve, which does not re-open until 
the water in the trap is displaced by a fresh 
accumulation of air. Since the seat is at the 
top of the trap all air is evacuated. The lever 
enables the float to operate valves of 
large area and at high pressure. 


STEAM SPECIALITIES 






md 
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“| never thought 
Crane valves 


could make life 


sweeter!” 





Pee ul 
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0 associate a packet of sugar with Crane valves may seem rather diffi- 
cult—and yet, at the Tate & Lyle sugar refineries these valves are 





performing jobs of vital importance during the early stages of the sugar 
refining process. The industries which Crane valves serve are varied and 
numerous . . . and every valve in the Crane range—for high and low pres- 
sure, varying in size from 4” to 24”—has a tradition of reliable, efficient 
service. Crane's reputation for reliability lies in their high standard of de- 
sign, production and precision testing methods. 


Among the country’s largest industries using * 
CRANE valves extensively are: - Cc Lm A Ag E 
Esso Petroleum Co. Ltd ~ British Nylon Spin- 
ners Lid - Imperial Chemical Industries Ltd * 

Firestone Tyre & Rubber Co. Ltd- Tate & Lyle 


Lid - Reed & Smith Ltd - ‘Shell’ Refining & * VALVES OF BRONZE, CAST IRON & CAST STEEL 
Marketing Co. Ltd - Pfizer Ltd. * 





CRANE LTD., 1§-16 RED LION COURT, FLEET STREET, LONDON, E.C.4. WORKS: IPSWICH 
Branches: Birmingham, Brentford, Bristol, Glasgow, London, Manchester 
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| Combustion Control for Boilers and Furnaces of all 
1} types, Pressure, Vacuum, Mixture and Temperature, 
Regulators for Gases, Steam, Air, Liquids, 

oe Ue. 
GAS WORKS, COKE OVENS, BOILER PLANT, 
STEEL AND CHEMICAL WORKS AND 


INDUSTRIAL PLANTS GENERALLY. 


Write for particulars, mentioning this journal. 


|| REAVELL & Co., Ltd., Ranelagh Works, Ipswich. 
























for all grades of fuel oil up to 950 sec. 
Redwood No. | at 100° F. and for capacities 
up to 800 Ib. of oil per hour. 


The illustration shows one of 
our fully automatic modulating flame oil 
burner units. suitable for firing a vertical 
boiler of 3,000 Ib. per hour directly through 
the norma! coal firehole thus eliminating 
the use of an extension. A constant com- 
bustion air/fuel ratio is maintained over the 
full modulating range of from full burner 
output down to 25 per cent. Outwith this 
range over-riding “on-off” controls cater mt 
for very low load or no-load conditions. 


—J) LAIDLAW, DREW & CO. LTD 


SIGHTHILL INDUSTRIAL ESTATE - EDINBURGH |! 
Telephone: CRAiglockhart 4422 Telegrams: « ERICLEX, EDINBURGH ”’ 


SPECIALISTS IN OIL FIRING EQUIPMENT 




















This Hayward Tyler Glandless Motor Pump Unit 
is installed in a test rig at Cambridge University 
for a series of experiments sponsored by the Water- 
Tube Boilermakers Association. The project in- 
volves a study of the flow conditions of a steam- 
—? water mixture at system pressures of from 250 to 
3,000 PSIG. 








HAYWARD TYLER 


& CO. LTD., LUTON, ENGLAND. LUTON 6820 


LONDON OFFICE: SALISBURY HOUSE, FINSBURY CIRCUS, E€.C.2 NATional 9306 
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MAKE THE MOST OF smal! COAL : 
with Pri | : * 
ENE 


S, 
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UNDERFEED STOKERS 


Take advantage of the millions of tons of small coal in 
ready and increasing supply which can be burnt smoke- 
lessly, with the minimum attention and the utmost 
economy. 

Bunker flow and hopper model stokers, which include 
the DUPLEX type for the efficient combustion of low 
grade coals, are suitable for boiler and furnace applica- 
tions. They are backed by the finest advisory and after 


sales service. @ Bunker Flow Stoker in a Government Building 
Pp a 1-3 BRANDON ROAD, LONDON, N7 TEL: NORTH 2245/8 
—— 50 WELLINGTON ST., GLASGOW, C2 TEL: CENTRAL 5323/4 
STOKERS LTD and ot BIRMINGHAM - BRISTOL - CARDIFF - LEEDS - MANCHESTER - NEWCASTLE - NOTTINGHAM 





MAKERS of Oil Burners & Underfeed Stokers 









WATER LEVEL..... 


CONTROL , 
PROBLEM e 


COPES HAVE THE ANSWER 


Modern boiler conditions demand efficient control methods 





_ Whether a two element feed water regulator or a three element 
regulator is chosen for high pressure boilers, Copes can offer suitable equipment 


with the background of over 35 years’ experience gained in the field of feed and 
water level control problems. 


—. Left, 3 Element 3 \ 
control unit. / " 


-. a 
Lut 


= Above, 2 Element control unit. 
C oO PE Ss Write for literature or ask for an Engineer xo call. 
COPES REGULATORS LTD 























COPES REGULATORS LTD., 9, SOUTHAMPTON PLACE, LONDON, W.C.I. ainshone: CHANCERY 197 Telegrams: COPEREG (Phone) LONDON 








ON TIME 








Here is erection proceeding at an installation of three 360,000 lb/hr steam 
generators with superheater outlet pressure of 940 Ib. per sq. inch and a 
final steam temperature of 920 F. 


The boilers were completed, tested, accepted and handed over for full 
duty well within the time specified. 





i 


Whitecrook is becoming an important source also for industrial boilers 
from 14,000 Ib/hr to 150,000 Ib/hr capacity complete with all ancillary 
equipments. 


Full particulars of these steam generators are available in our new 
brochure No. P55/27. . 


JOHN BROWN BAND BOLLERS LD 


WHITECROOK CLYDEBANK GLASGOW 


London Office : 
8, THE SANCTUARY, WESTMINSTER, LONDON, S.W.|I 
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TURBINE 


(PATENT) " 


“TURBINE” -| J “TURBINE” 
oie 


mechanically fired maintain 


A CLEAN CHIMNEY 
& BOILER EFFICIENCY 





Our investigation of your present 
STEAM COST may result in a 
considerable FUEL ECONOMY 


THE TURBINE FURNACE C° L™ 
238b, Grays Inn Road, London, W.C.| TERminus 4365 













A MECHANICAL STOKER that 
fully complies with the provisions 
of the ‘Clean Air Act’ 


SAVES ON COAL 
BURNS INFERIOR FUEL 
SAVES TIME & LABOUR 
GIVES MORE STEAM 


' Evenly distributes fuel, keeps air spaces | 5 
| clinker-free by Self-Cleaning Fire Bars, 

ensuring complete combustion, eliminates 
| smoke problems. Write for details NOW! 


MECHANICAL STOKER AND en 
JAMES PROCTOR LIMITED, P.O BOX 19, HAMMERTON ST., BURNLEY. ‘Phone Burnley 3102/3 7 
PROCTOR’S COAL ELEVATORS complete the ideal installation 


2g hQegaphBay 
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ERMETO 


Forged Steel 
Gate Valves with 
ERMETO Ends 


ERMETO Gate Valves are designed 
for use with a wide variety of fluids 
at pressures up to 2,000 p.s.i. The 
pipe sizes available range from }” 
n.b. up to 14” n.b. Particulars and 


prices will gladly be sent on request. 









ERM a BRITISH ERMETO CORPORATION LTD., BEACON WORKS, HARGRAVE ROAD, MAIDENHEAD, BERKS Tel: Maidenhead 2271-4 
— 





OIL FUEL 


by Caird & Rayner Ltd., 
for all grades of Fuel Oil 
and Creosote Pitch. 
Standard sizes to deal 
with 10 to 2,000 gallons 
per hour using Steam or 


High Pressure Hot Water We welcome your enquiries 


as heating media. — ask for leaflet B1/48 


Caird c Rayner 


777 COMMERCIAL ROAD, LONDON, E.14. TEE2e 255 428522 WSN 
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CLASSIFIED ADVERTISEMENTS 


FOR SALE. CHESTERFIELD POWER STATION. One M.V. turbine set, 
dated 1917, 2,000 kW, 6,600 v r.p.m. One Escher Wyss turbine, dated 
1923, 3,000 r.p.m. and English ‘Electric alternator, 3,000 kW. Both with asso- 
ciated condensers, pumps, motors, fans, etc. Steam range pipework: Four B. 
and W. boilers (one!0k. Ib./hr., one 12 k. Ib./ hr., ewo 25 k. Ib./hr.), installed 1912- 
1922 with associated economisers, superheaters, conveyors, elevators, chain 

rate stokers, fans and spares, etc. One Peebles 400k W motor convertor. One 
Facaehe 100 kW balancer. Auxiliary d.c. panels. 30 (approx.) electric motors, 
mostly d.c., ranging } h.p. to 80h.p. One Nife 25-cell, 35 v. battery, with Westalite 
charging rectifier. Three Weir double acting steam pumps 20,000 Ib./hr. One 
Weir double acting steam pump, 35,00) !b./hr. One Davenport pitch pine, 
15,000 g.p h. cooling tower. One Davenport pitch pine, ae go. h. cooling 
tower. Both with associated asbestos distribution pipework ender forms 
may be obtained from and arrangements to view may be made with—Divisional 
Purchasing Officer, CENTRAL ELECTRICITY GENERATING BOARD, East 
Midlands Division, P.O. Box 25, Barker Gate, Nottingham. 


UTILITIES ASSISTANT. Applications are invited by Mobil Oil Company 
Limited for the position cf Utilities Assistant at its works in Wandsworth. 
This position calls for a person with practical experience of boiler-house 
operations and a knowledge of the economic use of electrical equipment in an 
industrial plant. Applicants should preferably have a background experience 
of general engineering, and be studying for H.N.C. or equivalent. Pension 
scheme and other employee benefits. Applications in confidence should be 
ee anne Adviser, MOBIL OIL COMPANY LTD., Caxton 
House, $.W.!. 


DAVEY PAXMAN COMPOUND HORIZONTAL STEAM ENGINE direct 
coupled to 160 kW, 480 v. d.c. generator, with grooved flywheel, complete 
with condenser, air and circulating pumps and oil separator. Crompton 
Parkinson direct coupled motor generator, 25 h.p., 480 v. d.c. motor driving 
16 kW, 240 v. d.c. generator, complete with Brookhirst starter and switch- 
board. Available inspection East London.—Pox No. 262, ENGINEERING 
AND BOILER HOUSE REVIEW, 19-20, Noel Street, London, W.!. 


PATENT No. 587149 for * Improvements in or Relating to Heat Exchanging 
Apparatus for Gaseous Media."’ Owners desire to meet all derraids for the 
utilisation of this patent and invite enquiries from manufacturers, engineers 
and others in Great Britain prepared to assist in its commercial exploitation. 
yeaa MERCER & TENCH, Audrey House, Ely Place, London, 


TWO ASSISTANT ENGINEERS with knowledge of boiler design and 
preferably with experience in the operation of boiler plants of various types 
and prepared to travel are required to fill vancancies which offer opportunities 
for future advancement. Apply—Box No. 261, ENGINEERING AND BOILER 
HOUSE REVIEW, 19-20, Noel Street, London, W.!. 


D-DAY FOR SMOKE! 


Secure protection against 
heavy penalties under the 


GLEAN AIR ACT 


by fitting 


D.S.1.R. Fuel Research Station 
Smoke Eliminators 


SAVING COAL AND MONEY WITH 
INCREASED EFFICIENCY 
Suitable for 
HAND-FIRED INDUSTRIAL BOILERS 
WITH FORCED, INDUCED OR NATURAL DRAUGHT 
The following 
D.S.1.R.-F.R.S. TYPES OF SMOKE ELIMINATORS 
are available 
FOR FORCED DRAUGHT BOILERS: 
The COMPLETE EQUIPMENT manufactured by us under Govern- 


ment 
FOR NATURAL AND INDUCED-DRAUGHT BOILERS: 


(including many Verticals) 
The well-known special iy also conforming to official 
design. 
Apply for details and literature to 


M.S. SMOKE ELIMINATION CO. LTD. 


88 George Street, London, W.!. 
Telephone : HUNter 1623 Telegrams : ANTISMOG, WESDO, LONDON 
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The complete Superheating Service 
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Wherever STEAM tf 
used in:— 


TRACTION 
PROPULSION 
GENERATION 


consult 


The Locomotive and Marine Division 
The Nuclear Division 
The Power Pliant Division 


he SUPERHEATER 
Company Lt 
the Authority on Supothedled Stiam 


53 HAYMARKET LONDON S.W.1 Works: Trafford Park Manchester 17 
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The oil pump, type HP 
with delayed opening, retains the oil 
until the blower reaches full pressure 


SA Ae fh 


8080' Or wm 90086 8 @ 


T= ig 


7. 


This test-stand guarantees not only the pressure and the Primary advantages : 


suction level as well as the amp consumption and the capacity, a. a special regulating valve with delayed opening 


but also the cutting off ability of each single HPS fuel unit b. flame is cut off in a flash 


leaving the Danfoss works. c. can be used for both | and 2 pipe systems with 


automatic change over 


This design ensures automatic ventilation of the boiler Further it has following distinctive qualities : 
and instantaneous extinction of the flame. This has the - small dimensions 
effect that the boiler does not soot up and also that the nozzle . direction of the circulation can be easily changed 
does not carbonise. . large suction capacity 
. noiseless running 
. can be fitted in any position 
. international shaft and hub dimensions 


AUTOMATIC CONTROLS AND EQUIPMENT 
13, Queensway, London, W.2 Tel.: BAYswater 932! 
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